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iMdtedTd^, 

(t Pl'Md'hlfd'h dTSdfddF 

fddTsff, c dT^ fd8tfdF 3Trf^T WdF 
dFddld. | dd cdFd>'dl dfe 

3TrfuT diddWTdl 3TT%. 3Tdfd 
3TTdddTdTd°l dTfl 3Td i-Id'/dldT 
-fensf^t cl cfFd'JfKd.) 

3TF^d 3WdFdl 3TFHcdFdT dlddd 
%8TdFdft dd^l 'CfddT cR % d<td<d 
3RTdR. cdTdF dfRdFd dlddft g|d 
^ dlrdT# 3TOdTd. cdTddT g#T 
IdddlrdF^ dd ^ d^dd I. 

dTdt gdTgdTdT ftTSTdddT 
g-ddcodld dFIdft dd^l W. dFdddft 
ddt %8TdddT 3d ddlddl, dd 3 ddd 
I^fl dft ddC ^FFd3. dF^ft 3 ddT dR 
g#d 3RTldd, dl dF*ft ddldF 3dfd 
drKIdl dd^t dddd HdFddl. dF^fl 
fddd dl?jd ‘dd% dd FddKd dd3d 
3dfd 3{fdVdd 3TO^dT 3{gddgd ddd 
dT^kr.’ 3 to T^dcT 3 fdsn?dfdn 
ddcdFd ddld 'dNcddd. dd^t 3d5F IF 
ddd g^ferou 3d|, 3w ddc ^nd3. 

d J 1\ d J 1<. fd^'tilH *-^dd 3d dddl 

3#r 3W^\ 3TddgT 3RRdTd 3ddd^l 
dT dlddddT ddddC fddTd 3gd dd 
ddTddt. 3TFddT dd T§d ^1^3 3ddd 


dlrdFdl^l 3Rdd^t 'ddddl 3TT%, 3#l 
ddd dT %^dddT dld^ft, dT MHcdFdT . 
TsF^fldR'Ji gr 3TFdddF %8TU|<ddT-3dT 
dRdd 3RRdTd % cdigd dt. 

dl dd, dl g^F dd ddTd ddTdqT 
dFTdd d)Udrd g3dfl d§d 3RTlddF. 
dddddft 3P# dl fdddd dlddf. 
g3 did $HcdN< dF^fldfl 3dcridM 
W^TT dldfa, cflddld 3TRcdT ddld 
ddl 3RT^t 37dTddM ddR 3dd # 
3TRcdTdT 3d3dd <IFd-dl i£\ dft, fl, 
Tdt ^1^3 31 ^d 3WdFdl ddT ITd 
dd dddF #dT ; dd dFT%5^ gdft gWd 
3ddfl H°$cfl rdTcft. dddd gtdT d3 
wt dd; fddRFd WFdT IdF ItdF 
fd^Fdd^, fd^R ift dd rdTdTF ddt 
dMFFddl Id fid, ddddl ^dW WFFddl 
IdF iFdT. 

W dgnidF ?FFdd dd... gi-IFdl 
3TF3dd 3T^, I^ddF IFdFdT dgF ddld 
3TTdd ddFddl. ^edld dd^fd dTdt 
ITFdd, ^ddTd 3TfddTd dTdT IF^ 
dTld^ft dT^t, rdldd gd? gfF SdFddl, 
3dfd dl ^TF 3Tddc; dddT ddFddF. 

ddTd ITIcff. dTWl dTId dT^I. 
dTdTdWrddft IdT dl dFdldT ddd 
3dd[d did. IT ddtd ddT dtdT 


X 


3T^ - U 


3WeRIR, Tfaft cRTR FTfftR TOf 
RRd®R 3FFIdRTR, ft Rftft ^T RRft 
RTdR RfRddl ftcR, WTT ftt aAftlft 
ft RTF %dT 3FFRR. ft RT MftRRFft 
3t^f Rftft g| RRsft, ^pn 

THRVRIRT R3RT R?ft4ft RRgft. 3FT<RRT, 

o^i^rid mftmft rrfr ftft, cRTR^d 

3 rsrfdR rildftril TRTft. fTRTR RTft 
TFftdT RdRT rid! RR^R, ft RRMdl 
OTTRT3TRRT RRR RFRRRTRI RFT ftfR 
RTRdT dTRd ftft RRft ftdR RgT 
RRF cftlRRI rtrt W RRcR 
3Fd ftcl ft, RRft fRFsfW 3RTFRRTR. 
TFT W RRTR 3Fd ft RT ftdT RT 
ridRTW 3TTR>TTTRT RFRTRT FRF 
3Rddl 4d) TR ft TTRT -FTT °bft 3 ft R l 
RFRTRT FRF R7T RTft 3'RdRR? ft 
3T4RFRT RTF RRRT RIFR RlftdT. 5 ^ 
'Ilft'Ilft W, R°T R. I rift oil RRoid 
RRTd ftftd. FdT FRR: TRTft RTRR 
RFTft. ft ^TFRT fftft %^TRT | 
ftftdd. rRFft W t^TF Tftpft ftdd 
RTft. JFR'RTR ridRTR (ft fft^RRdT 
ftft) RTR4d Rift FFTRdT Rfftddft , 
fto^T RRft RFFft ^flRdT ftF ftftr 
cR ft RTFR %d Rftfft 3FET rftft FdT 
FRftft sMMd. 3FFTftft. 3FRT. 

RdWRR 3ft RTF# $fk-R)Fft 
ft cRT ftlFft^RT fRRRTftft T^fe 


%d. 3Trfft RTR 3ftft Rftft 3T3FRRR 
RTTftFRT RFTTftR FftFft ftTdRTRT, 
ft°ft fRRftftRftRT ^dTgdfftnft 
fRdTRfWR Rri ftjRTft RdRRT 3ftft, 
cRTft RRlft RRRTRI FdT RTftTT FRTR 
3Tlftft RTRR R^RFR ftft t 3F3Rd 
3FriT fft^TRrift 3TftRIR T£?ft ftftd 
3TFFTCRft^ftft^[ft. 3FFRRRR 
ftft 3#TftRR Rft RRFRT 3FRft | 
fftg RRRIRT, ftRRft fR^RRRTRT Rift 
RR RRURRdTT RRftRftdft $flcRIR 
3TT3RR. %^TRITft 3TRRRT figfdTdT 
Rfdf R fri'RIRft RRft rijftRRRRT 
2RTdT 3FT Rift 3FRft T^tjft Rrft ? 
RR 3FrRfR^RT RftRTT RTRdT 3FRdT 
R^R TIT. 

3#r Rrrft 3T3RR, ^cR Rrrft 

RRriT fftRT fTR fRRRRRT 3FRWTdft 
3TTRRRTdT 3TTftft 3Wftd. t ^T^RR 
3FRTR RToRTR ft^RT. t TRR 3TRTT 
3T3RftftR 3FRRR 3?ft. rRlft ftlRRlft 
fftRR 3FRftd. ^RRjft R|d^c6l 
RRIR 3Flft RT fRRR fRdTRTftR Fftrid 
3FRHRTftft 3TTR?RRIRT Rift. % RKR^[ 
R^R 3TRF6RTfti RTRajR Rn. 3TTRRRTdT 
3TTdc'Rl 3T3Rftft 3TRft RTR RT^R 
3TTftR. 

riftRft ^HR,uri 

FRTRR), ftftftF Tftri 


ftri 3ft - 


3oTc5uft 
9 <lloi } 


^ch : TT%rT ^odlcHi 



MWl'cMi 

eS^WJfl Uc|f4H 3^#pft^r ^ R3 
3TWRT. TTTW 3ui TTe5T 
3T^f^TftTf^T W fqT^TRTEft. 
3 tt 4>^§ irt^hT^r^j H^ST ^TW cfiT^t 


*o 4M4 q^t. ^ qr4’ q[cfMl qqTq 
y=hi< 4T <y,4) qts, qq ‘q^ - 4ft - 
tftq’ %4RR# 4t 4te w4t 

3Tlf Meil %8q 3T^ ! q^> “ 

- 4tq Ri=bdni qTfft qr^t q^> 4ft 
qrcjq ^ o^iii41... 
X£ e5T q°t 
J[^[4-4l. ?fe%S 
f^RK 4RR XV 
qt gpR Y 

3W ^ui fqq). 3q| 

q^ ^q£t f4gqft 
4ff Tfe5T uq r t4 
4cqj|^ fcR5 RT^t ! 
qTf4T 

qTqY4t Xfjfq 
qq qqft 


$ 


3T^ - %& 


R5?cft, 3TTT 3RRT R^SR. RR 
TRTR RT T3=F OTeft 3TOTTT 

RT WTT fftft fw c[[RcRI RRRRT! 
?TR Hl$il RTTRPftRT RR ftiRR RT 
RftpiRTRRT’ TJRR %tt553TT 
H^rflcR ft fttfui'R 3Tr|. RTft RT 
‘sIKHO RjidV fRReiT 3RTR5, RT 
cRRft ^ l = o 3W RTT RFTe5 RTR, 
TRTR RRTft RT fttRRft 3TT%. 

ft RiTcftflft RT3R ‘RR R^Rt’ 
Rl'J) TRRcRTRT Heil Raift, ft) Hlft 
X6 RRT ^ T^JTTJRPsft 3TTfw 
3TI<3RSRI^ RR ftM RT eft RfftRTRT 
RcfaiRI RRR 3Tft! RTRT ftTTTReiT RT 
cftft ftft fftft ftftaRI 3TT%rT ! RT 
cftlTRftR5 ftTRTT TTRR RTRT cT 3RquT 
RT^ 

fRRRTcRT clKi-cil RffR RRRT 

TTRRT ReiT ftRTT RlRfM 3Rft, RR 
RftcR ftRTT, ^HTlf^RR, ftTRT ftRTT... 
3TT) Rftt RT RTTTRRT RTft RIRfRRd ; 
RT RR) ftRTRft ? TTlRRR, RR3RR, .... 
RftRR, TfRRR 3ft. RR TfftRRRRC 3 ^ 
ftRTT 3TT^RR ft), RRo5 RTRR RTft. 
RR 3 ^ RTTR? 3 ^ 3^T TTWRR M 
3H|R| RR 3 *-? I Or RR) Rlei^ 3TO%. 

3RRI RR RfRrft RTRT RTRRR RT^. 
T?oft TfRRTTTR ftlRR ftlft o 


RlRRRo^l ^ RR3RRe5T R, ft 

3ftR RRR RJRRRRR 3 ft RlftRReR 
TRRRR TfRRR = o, RftRR = 
RR5SRR = R, ^RRR = 3, 3 TRR = 
X, R[RRR = 3, RftRR = S. 

3TRTT ftTcSRTT ftR eft ftRTTTft 
ftftTRT RR ftft, RTRT RTft* RT RRcSRK 
+ 3 = RTRR. ^RRRRRT eft ftRTTTft 
R)fRRT RR ft) Rt? 3 RRR + 3 = 
RftRR. RT RRaJRR = R 3Rft RT5RR 
= X RTRR) RT Rffe Rftft Mr : 
RRaiRR + 3 = 3 RRR R^R R + R 
= X. 

Riftf ^RRR = ? 3Rft RftRR 
= $ RRFR$ Rftft 3Rfr tfftT ^4 )tR h 
ftftRRftt ftt. 

3SRT RR: RRcARR 3R%ft R>rtt 
RR, RT RRaiRR - ^ = TTtRRR RT 
ftRTFftft RRaiRR = R 3Rft TTIRRR 
= T RTRift t RR"[R'T ,J I R - K = % 3T^ 
ftrft. 3Rftt ftr R ^ftr - RRTRT# 
ftM ^t! RT?! Rft ftRRTft Tftft 
(system) ®hq£) ! 

RTTftftM O, R,...., § 3# 
TTTR 3TM% 3RftT. 

RT TftrfftiT RT ftf?dR<3l ‘M’ 
3T^ Tfgft RTRRT T3RT RTTTR 3?ft. rM 
^ + 3 = U ftRIR. RR 3R'RR[RR 
U ff 3TTR)RTR RTft! 3TTRT R)TR 


V9 


3fti - 


RRTR^? m t 3TT3RT, RR% 3RRR^ 
3RRp| RT^tR RFC fRRRT % RR 
3TT%cT. U RT RR fRRRT RR | 
^ *Rc5 RTc5 R£5R Rl^t. t&R RR 
RRR 3#R5 f%RT RRIR[=El o ^R 
RRft, RR RflR5 R^efft RtRof W #R 
Rfift. ROT ^-qter 3TFF5ST OTOTOTt 
RTjft 3Trf^T 3£RT^R R5fR 3RRF Rl^f. 
ROT RRR, cR 3RRRRT faf^Rtfl °, 
*U R,..., $ ?R%R 37Ri RT^R 3ff|R. 

RTRT RRR RRT^ ? RTRC T3=F 
RRTR tRRR RH RTRR ! tRRR 
RdleiROTI: RC J|R4d1 RIRRkI RRRf, 
ri tMrt [rr4h RR'RcRl Rift 
RT^t TOTTR5 sJRRlff 3T^R5 ROT 
RIRRR RRC f^Rtfi^l WT^ R3RTR. 
iOTRR RtRRR + 3RRT ^ %ffR 
3Tlt. 3TTRRRT RT^R + ^o 

= W* 3-RTT of rfl . 3H |f*J| RRR 3HI<^> 
sJRRR = 3. f^Uf^R ^ = sJRRR. 

3RRffR 3RT XRTfOT TOTR 
RRoSRRRRT RPR fcRRRft RPlRTRT f^RR 
^R5, cR TfRRR. R + R = o. 

RR55RRRRT W Rrr'hI RffRRT f^RR 
^R5 cR RfRRR t^ufGjR 3 + $ = 
RR%CRTRRRRRRfRT3TTfcff TRffR5 
^<^RI RRR RRRRT ^|ei. 

RT RRcRW-i} RTf^ ^ R58RR 
%Ro5 o, %,...., $ ^R 3TTR^ 
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3Rf*ft ^ : tp^RT OTT 


RTOTT 3RRR t^R 3TT%. 
RlrRT^ fRRR 3T + o = o + 3T 
f%RT 3T + (R + Ri) = (3T + R) + R5 
| RT fRR^tRR^ RTo5^ RTRTR. 

fRRRT V. %IRT RRRRPRT RtRT 
RRTR TOT^r WsRhfl %&R RRRrI 3RfR 
eft RIRIcJR iM 3#R5 cR RIR^ RRT 
%RS RT^f ^RPRcff. 

RT fRJrdRRR RRTRT# RRRT 
RR, t 3RRT RR?. rRtRIcfl RTRRTT R^f4l 

-l, -1, -?, -X, -R, -5. RTRT 3T§f 
RRR t RT^TTR. 

f^RRT^RT ciKixTi ciMiicncfi) ^Ruf 

RRR RRRRI 3R§f RRR 3RRRT ? 

3RRff RTsRT Rf ^ R^ Pf'o<5R«*fl 3RRRT 
RtR '^R RTfRT? fcR ## 
3#R 3TT%. TOT^ % + (~\) = ° IrRT^f. 




OTf - \c 


3TTRRRTRlt 3£R ftT^R. 3TRTT ftftj. 
^TdR, o, ^...., $ Tffttft 3#r 
MI ftt^ftlt ftt ^ Rft ftcdRcRIRT 
<SdT *l|<?i. ft' sift'd RRdHI RftR5 
fRRft * MP t R.TMRi 3TT%. RT RTft 
RltgRI Rft. RcflTR TftT ftc6c|ft fftjRT 
TTfTR Rcfl faaJRtfl €t TRT 3J=R ftft. 
rJRgft 4i ftftft Rsft = $ ftiRTR! 

3TTTTR fttR ftR?R €t Rftfe : 
-o = o, -l = = K, -? = X, 

-X = 3, -ft = 3, -$ = *ft 

3TI% ftt Rift TRT! Tift 3RRI% 
Rift TftfttT RFTRTftR! ft 3Tft RIT 
RRIdfttd RTft ROTJft 3Tlft. ft Rift ftt 
RT ftyftR) TReRT RftRR, cR ftdcoRI 
RRRRlftft 3TTTRRRTR RR 3TT%rT. 

3RRT RRTRTft Rift RRTRft? 
ftft 3TT%! RIRRT RRTRT#’ 3# 
RmftRR TRT RT RftlRTRft Tift. 
TftTRRTft ^ - 3 T^ftr RITR, 

rt ^ + (-ft ftr. 

fttgRRRT RITR RT ftft TRsRpftt 
RRTRTftt Tfft Tlftftft ^Tftft RiR 
fRITR fftcSRft ftft! 

cRTR-ft RT Rift TRsRT 3TTfftft5 RT 
RRTRT# RRRT ftft. 3TTRRRTRlt TTRfRRT 
RM fRITft 3TlftR fft ftfftft 3Rft. rRig^ 
3TTRcR7 ftRftTT^ft RRTRTftftftt RITRT 

ftft! Rft ^-R = U(-^) = U t A = ^. 


RTTftRT TTftR Rft5TRR, RT T^rft 
‘TTftRTRBRT ftft fftRR 3Rftt R)>Idl 
RTT ftftt’ RT idftdR = S, ! ftr TtR 
Rdt! 

(RfftcRT RTRTTR gRft ftft fRRRT 
RRc5T ftz RTRTTRRRT RTRftR RTt 
RTffte5.) 


fftRTTcRT RTTTRT RUIIRRT^) RITRT 

ftftt. 

RT r {RIR. TRsRRRft RRTRIR ftrft^RT 
Tl^d fftftRT ftftt. RITR RT: 

R gfftft X=R + ^ + R + R= X + X 

3TRRT 

3T gfftft R ; = Rf + Rf +.. V ftcST 
= R + R + ... 3}’ ftc5T 


fttR R,Rff 3TTRW 3TTRRRT 
RRTRIRTTTTftt RFM RTRlftt. 3RRRRT 

‘RWT PloicRR’. 
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3TFf?ft T : !] U IIRITNT cRTTT 




ftRfel Tftft RR - ^ 


wm WTT^t (o, S(, 3, X, 

r, $) mI^rr ftcdrsm Ktm- 

ddTRT# - J|UffeHK dT %dT dtlFRR 
d5^5 dRRddl t-d-g dT *pf 
fshdl fd cdtl dlrdll g^l^pf H lcti*J| 1-0 
dH fadltd ddRflft. ^nWT^T d(d=b'Ndl 
e5^TrT 3TT#d 3T?td5 It it RTd IT 
3MR§I dlidldl dt|t. (o,^,..,^) 3TOT 
Iddl^ gdfdi Wsd HI Id dft 

gt dltftfltf. 

Mdf ■qft^rNn 3 tmrt dRdrdi gfgddT 
-cIMufi %dldTdT e583Td 3dl 3RFld5 
It f|dd-dR dtlt Tif^T% IteMdmft 
It d£d 3TT%, M1W: fcHdlddi It 
dteefrd. dT dHt ‘3TT3dST’ |t 
ld>cddl dfHTtt dl|t. 

dddl, dctdi df|dTd 3° f|dd 
3TT%rT. 3Tld ^ dldKt 3T#e5, dl 
3TTMTRP RooBdTf|dltltMftdTftTd 
t|d5? did 3TT% <StK? R. 

| dfdd Itedfdtfl d)|t Roo d5T 
3° % RRTdT 3TTfn[ flgd Tlfl^edT 
dTltdd wrfte TfMn. dRTlt tlm - 
cMIdll) - goRdR WR1 tt|t |d 
lid. ltd f^TTW dfUdT^dT 
dRItRdld (o, *, R, ..., *%) ut 

^Nrrar^t qrwmfT gwr^-lldT 


ddd ddddT 3MR d^lft, o, 

*U r, ?, ... Ht =h>iH$ wrr V 
tdlt dt gyimR - Itldi dftewt 
dddddddildf. (o, .., m)irdd 

3TTfm Ktd - d'hld.R - ddldll) 
dRWFdT dT ftfew dfddTdlt 
“finite cyclic ring of order m” 
3tI j-^ldld. fdWRTTlt Z/mZ | 
fd^l dmtdld*. 3TTMT ring dTdt 
‘Idlt’ dK dTdd, cR |t V WT Tit 
dTd = ¥ + 3Td (finite) did 3RTcJt 
3TF%. 

dR gWIdTR |d5T H l|l , Idc5 
ltd- dd Mil Ht, cR dT fdfwdtfl 
dfrldldt ‘finite cyclic group of order 

m’ t|«idrd, fd z/mz dTd fd^t 

<lddld. 3TTMI group Tdlt Id dMd 
dlddR 

dTdT dFTT <q 6 |i tl ? 

dldT dm %d55 dfgddT dldlWIdT 
|fdt? TdRTd dT|t! T^d dfuidlR^I 
3Tfd?Td mrdTW sm 1FT IdMRTT 
3Tl|d. ItsdRTWRT^ (Number theory) 

^lU'Idrlt dR Wm Rd dl^cfld-dl 

3^ dt d-4W<l dloST 3TRft 

dt dT W ds6td TT«^ 

Itl^T RTldtd. '1'Jiil.id‘lt 3RTd (Ml 
3tyr-dH RTMft dRdt 37ddl 3Wrt. 






RlsR'M 3 TRRTR. cRTgft 
RIRftftg Rift Rgft 

RRUjjfti RT ftftZRi ^RftftdR 
Rfte5 (o, ft ^TRR’SRT. ^ Tfuftr^ 
%JTe5 ft o T^crft fft]R5. # o + 
o = o, ^ + 0 = 0 + ^ = ^ 3 TO% 
R 0 M + ^ = °RR??T m RT Wd:e!T 
Rift ftpRRRR cR RT ftnTR cRT% 
RRC 3Rft RiRR (o, ft RT RRTeR 
J lF J lcfiR I oR finite cyclic group 
of order ^^Z/^ZlfpWira 
ft ftTTTe 5 ftftfRR RiRTRT. cRTgft Rftt 
^ + $; = ^ RR z/RZ Wft R = o 

ftft! 

RftTR ft ftftlRRTI^Itfte T 3 ^ 

3TfcRTR RiRRTRI W 1JRR 

Rf.RRlt.RW ‘a?’ RT^ 3RRfft5 RI 


Z/^ZfTfiftRTRirft (RRRRcfl) 

ftft 

cR 3fft 3fft XZ ftR ^ ftiRlft 
W<ft. ft^T - RRTRTRRT (o, ft ft 
ft X, ..., XZ) RTR RRWlft RiRfT 
ftfRT, R^T ReR ft RT^RT RT^R ft^T 
| RTftft R5#! Rfftfl % Rftft 3TRft 
?R RT^RT ftidftfl ftT8R RMc-'RI RRcRT ! 
3f MRiM RT^RT ftfSTT ^RURMI 3TGRTR 
3R| ftl. RTftT ft f®TRRT RSR|R 
HrR 4,^1 ft’ Wt ft$l cRIoR ft 
3TRgURRjftft ft Thrift, “ 3 ft, RiTR 
ftgTR 3fft fT! 3RRTR Z/^Z R?ft 
RTRc^ RiRTTRl” 


: ftftt ftoSRR, ftftTR, ftsT?5 

ftftftftt 3 ftp ftcTT cbftHI, sllftrt. 


ftRfttft Riftt ftcraift: 

mBc$lci cm? 

sandarbhsociety.org 

3TTRT RRR RR^: 3RR RTRTRftT 3R e5®R 3 TT|r. 
rpftt gRW 3f|cfftRR | ftp^RR ft^JJRRTT. 

%% 


ftft sft - %6 


tRrefloi anoicft 

o 

otftofW 

<5ftstcB : ttt^ wfte • argent : 



^■CFTT 3Trfw ^1K? 

W, T?t^Tft f%f%-5T 

WTCrPT RT ? %cft 

rwr f^M 

3TT?. jIRFHI 3rm 
RRdd'l RR 

^Rft dd^cfl-r^l 
Rc3T4ft R1?RT T T 
W¥* RT 

^cfdTcR RRftRT^TT 
R5RT RRFRT W RRoTT 3TT%. 

riAixbWl 4=H(d, Rc^F 
WRTW ?fd?THTcT RRcft 3T[fR 
^Rcft, RfR>R 3Trf^T RRif 3T4 
’--TdirfR tcTR 3RRTO. 3RTTR RR^i 
W=bT<rrJT=h 3TTfw -TdiRTrlTd) tf'dR^ 
^sF f^RTRRTCTR (RcsFRft) 
y^dHi %rt. rrrttr fRRk 

WT t CR RT%fNr 3Tr| RR R^ldMI 


4ft 4) d< R^T t RTgcRT Il4 RFfcTR 

tft. Wt ^R 3^ Rgg cTSSRft 
^RT RRjJdF 3TTf^T 3RfTO5RRf|R W( 
rir fqirW Wf #, % Rnffi 3R4cRRi[di) 
f^RRRTR 3Tft. RR fcT^R 3}®4RRft 
cftfTV4d RTSRRft T^FTT 3 Rt44 
WcT #cT. 

RTcffa RTRrWr^IiRT dldl-odl 
41 cf |u[4| RR7RT 3 rNtt ofFR RRFT 3}R 




4^4 3RS - U 



Wii ^TT M&kd sidl'd 

3 Hifd% 4 d grR FFTdT 3 Trf^T c^k 
W^T cfr^d-d Ttdf. ^Tf^ 4 H-odl #T 

spyw mPJ k otr ^rddi kt#r 
^ y+'I'^fTrftd 3 -rfd-ftd ^ft^T 
dlddl. nfkllk ^o 5 ^o 5 ^ 3 H^n 
qftfkcft 3TTdft €r ~3^c 5 qiUAIM^d 3Trf^T 
'dHWlcRld kkd in 
IjrfSiTcT $)ld. 


wk 3 #*krk »i ^rrad 
kf cRTck 3TflpF 3FTcT kk fkrk 

ks wk. uy$k wft kkdwkfl 
3T?m c^ngk ^tt qkkik 
frk dkdd qw q?ftk. ?kk ^nk 
dlcSd-d kdft, $d=f>) kt ydl< xq =hlil 
cfqf^cff ygw i r Mfd[d kk qfudixfr^< 

kk*^ drink. 



k^ ^ - yktk ykT\3RTm sskiRp kd RSdTTT. ydlcfl^l gwfki w* ^FT 
3 TTdiT wt. w yk 37 k yd>ikl 37 k - fkkrc nkk 

IMieR-dl ksu SR, dkdMI 4 >o 4 l'oK-c|| RiyjT 

37k '41'dl | JJ N 


k 


ksrfk kk 3k - u 



sHTml cK 

dfr-flcR Mc-dlcK TJT TH^Ididl 3^ 
3^|o^HH| wfe dTd WM. 

41c([ujxf| 3TTfuT UoP-MW ^cffdHl ddFRT 
3F#dT « ddFd #fddi 3'cdKd dddRl 

m^ lrfld dtddi Tlfdd ^fd M dfd 
W ftd. fdd cdHT d^ddTddf'dTdt 
d^rft. d*d 'jfftf-ftcR ddddcfidl 
mu4N4l 3TmKlf$MM dd dfTdd ftd. 
Wddff ddri firaScfUiffsf^-cl dTrft<Jd 

H) c l e b FJod ^ll^H Wd^ft $)dl. ^d< 


^H^dl-oifl ddtd f <RUdWld1 
dd^d m'ki-cfl W #ft. dHf<|d dddd 
3#5dT wA 3Td ddR WdTdddT 
gsrft ^frwB dFft 3 t#t dkdF s^d 
dFPdfd drfddF d^td7 dtdcfui ddNf 
#d. 3dfd 3^T dHT^ ®Md<rfdl d#dT 
ddSdT drfftdl 4<df4dl 

dd£}w ^dFjrfNdT 

rd3dd£ dddfdi 3dd,dftd 3dfw 
ddWc'ddid ddd 3dfw g^rnr gfen 
3TTdK ^dTd dW dfedT 3Hld.KI-r^l 



fed R - 7dT# d Icily WsA 7«<^crf) 377ffe 

^rr% dTdSS dfe 7ja-T7 3777dT7T. dCcft ^ifelcoill id-Hdld 
W dTcffe 37fes dt^dldil l 3777dT7T. 
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cfSTRT TOT RRRWfcJI TO^d dlRR-dl 
3TTRTOFR 3W%. RTFTT^Y ^Nf 3rsh'id1 
RRH RRFtfdTOT 3d*j|Hr^H fdffR 
fqnrfuT ftR RFTd. TO^eft ^WFRT 
fldd'[4, £4$c^dM 3TrfR fdfRRR 
Rujd tt^ft Rd ^ftR^flR ^8rTOftd 
dR TOFR Rftd. | ftd TOT§f fdRlf-RI 
RPRT sftRT Rfft fddcftd ftdRT. 
Rd RTTOWR R fdR% R^WlfflTR 
RdddTd . fRh'WhR !JRRd Rd 
*ftdRI RRtd RW MM %dT ftdT. 

TOR WdcRI yfsHAtd M^TFft RTOTRT 
^ftRR^arrfR cHWefft|83T^t TOI TOR 

dRd 3RT RdWd ffod T. 

MWt <|wft 

RWRffRTOR T3=FR R^R 

f?SR 3W%. TO d,TOM dTlftflR 
<RldfH=h ^WT Rd MW# 
3W?t. Rftd MfRRT RTF W RTOt 
ftRRlft dlttlfd TOcfld MTHT^j TO^ 
3Wdt. ^egoTlRMFR R^RTT Rtd> 
R^TR^T RTRld fRTfa ftd. TO 
TO'cft'W^ dW^dd^Th 3Rft 
3FRRT^ cf %TT^ TOt. dft41c|< fedd 
FTOid fd^ oRTR il fUdhl 

RRd FTR RRd ft -ft 

RTRIrN RRtft 3wt. dTO 
RdTORd ^dft RRTOT Rfiltd Rift 


MT3\ 3TRf Rlfw RfddTd 3JTO 
WR# ffTOt Ret. d^ftd>'l W- 
RN'eRf RsftdiftR ^ fRTdt 3Rt 
tfdTSd 3TI%. fdtft fdfiW^ fddW dRF 
eft fwf RfiTet 3^T RtdR dRF fst 
RTOt. 

TO RdN 3TTfw M^RTt 
tf^TSd f ^t eft ddWeM 3tfR TOft; 
Mfdtd dRF rdTR dfedfeR ^T| Rd 
ftdRRT TOd TOf. dTOddlRT 
RFRRjt 3TTfuT dTTOTWTft Rft, 
dR^Rt, WM 3TTfR 3TRT RTOTd 
RR Rfd-^dd TORil J'ifdd Mdm 
3WdTd. RRdt 5 ^ ft RTc^t Wc| 
dftTORR 3TRS RTR TO 3WdTd 
TO % fdeW #f Rf . TToRR f WT^ 
dRfc Rift Wffd RTdR 3WTO 3TTfw 
fd^<<rt<rl 3WdTd. RTR Rftjd Rt^T 
ftTORef) gSSRT dftftd T|q RtR 3TTfw 
^R MR RFTef . RMT^t TO T^TFTT^t 
Wf 3wft. ^ftTOR TO J.i)lddd 
RTR RFTd TO ^SH T RTft TOf^ 
3WdR. gSHT 3TfRF ftdT ^cf 
dft 3TrfR RTg^ TJTOFT RftfRT Mfft. 
R RT2 RRH RR#T5R 3TRTO 
3W^T 3WRd. rRTOT 

TJBRR^ RflTR 3TMt. 

dr=h^WK^ ^RTO^, 'dfftdtR qs<rf<rfl 
R^ ^RTftt fTOW RRT RT^T ftWR 







fer 3 - ^ wra. 

?'4 4Nsl4<rlcrf) M=sn 3Tm F^T 4>4rMl 3TT|. 


5^4 ^?I^H t) u 4ld S «n Hdl^d 3TO%. 

?4Tq q^ ws *jaq 4Ft qpft 
3Trf^T ^ifqq ^frwrTcT w gsFr^r 

3#ff qgq 3WrM. wt$ 4k£4i 
4ld'4l-4l <g44ft% 4Ft wft 

4(44(4. 

cH<Rcft-64i gsRT acnft^r 4^4)^ 
t qqq wrf\ qf^Jt 4Fc ( . f^cflcT 

4(4£I444I ^jTj qRFRft ^ 4T4 k( 
4T^4 3qfq 4^ 4T4J4 4Tf W 

q?4ft i^kffd 4I4£M44 W44 =Hf4iR=h 

4(4^44 WTF4T ^TTuj^ft q4FT 
4T4%. 4T %4F4 4^4 (I^IHI 
'6td4>Wl %4(R 4(^4 ^(4ft 44FRff4T 


4(4if44 4(44144 444(54 44*4 ^cT. 
4T qj(co4l 414 KHTcft 4,wftdl 4 f£k 
444 3W^. 4I4T4 44K $d<r(dl 
4T#4( 4oi'rq4d '4444 . ^4 4T#4I 

yoir4)^4 fi(aS4rl 3qfq 44T 44^4(4 
444Hdl4l Hl u il 3qfq <4p4 £°4 c^. 
^ <^414^414 41474714 4>T4STT4^4 
3TO%. 

44^4rfl 34Tfw 4?4ft <14147^ 4F4 
qg^IW 4P4T4 4l4T54Rt 4M 44f^f 
W(. W qqft X4 4T(^ 41%^ 4474 
4f44l4< q(4 d4('4l4d<4 44<Rrll 

3K4.RH qT347 W4T, 41^ dF(V4I. 
?4F54T 4<(®K4 3FTcft W^- 

447 44 4oF^44W 




3T^ - \C 


wfta Weft ftft. ww arf 
3WT ft 4dW<f) 3TTfw ftft <f4H'[f 
cff^uifWIcJl, 4WWWft I'dffdl^ 
fffRd Wl^fk ctfeft 3Trf^T ^5^55, 
eRtgt wfNdT 44W'fd UgfkHlfl ft 
Weft f44>ffd Weft. 

4df HWcdd d°% 4HWd7wi 
^cSlfwft 3d | <S o4cl . ft4Tc|d 

WWW WJd ffftW fft 3TTfw gs 
4 ft did WTeft 4T4T4 ^ 

w^ gsmtwft ip ftf fdf wds 
fdf 3TFM WIS TOWfl dl J Idfd. 
Wkl wff dMt TO wfd4 £64lfl 

fw^TM ^5 frf . 3 ^ f dr[4(d WW 
WTW ft fffWT 4dW#WT dcdft 
4ft d 4ld. W fgWeTTWT W^-dMI^d 

WTFTcftft TrwfYft TTTwt 3TTfw 
^fdMftfl ^cffJ|tfcffU| WWTd 3#T 3Wd 
ft4d WW^cT WCdTd. W4 WftWTWT 
4STW 4ffftW ftcWSf) WfWWt 3ft 
3Tlt. 

W4T 3}§f 3WT dlf ft S «H 
wff 4dW#4T W[ Wf f#4Td 3TT% . 
q#t sftft if dl=h f^dT 44R<fft®t 

fm fwk WCdTd wff dTTWT W^dT 
WRtrftfcT WWW. 4W ^WftWTTW 
gdftcT Wd WTM WTW 3TWT. 3TFM 
ft4d 4dWd°f4< 3T4ef®[d 3TT% 3TTfw 
4dW4l <f*#WT 3Wlf 3WT Wfd. 



3TTWT 4^ftdl 4W5 WWt. WWft 
3TTfw dfdWS WWft f ffcft ^fftf 
3Tlf . J|fd-w4 fwWWT W 4Tfftd 
WftWTTW d4T W4W WfT WWfcftwf 

*ilcJI H$l dlddl 3TT% 3Hlfu| wflWWT 
^IrftWfd TJcFT dWT wff JftftfWef) 
3ft4T4Tft 4*>4 Id f efl wf. 

ftaftwfzrrfdet ^o^^n3^rgd^rnm 


: irrsra Tnrnte, gi44 ffridteTcftet 
4t TO it fd % ^ooX ^TT cbloild 
dKcfk (4^1 H ffSTH 4'loS^ ^Sf HdfcR u l 
wwct fftdd. 4k-iwrd, ddwfnd 
dldleiifl, §£dd ellfl 3dff fffe ddTdd 
^FcRSTTW cdft widdfUi ^fcTfW t cdiwi 
3Tdfttf fw 3TT%cT. wfcRU| fc^PTO eft 

f44d 4 i j k;h 3tt|. 

ff ft 3 h jdid : 3i<fci^ wt, dMteror ffraicr 
3^r if w?T 3?«2rm, W 'srrait Tf 0 !? 

3doK«ifl ffqTeT TT^Jd 
idWT. f cbifsbdid 3^ 

wfrRjd ^fWTft. 
mrf : quicM 
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"Q^t <WWft=b %?TT ^ ^WiWkfl 
T3=F W 3TRPRW 3W?t, fdeJT 

activation energy ^ J iditi f, OTT^y 
J le^l 3T^RT HlRiei. <Jc^T. d-ildc; f%^T 
<rH^^ ^<td 3Tnft3TN ^ToSdTd, RW 
yt?cf[rftdl % 'tidiydl d( J (did. 

3TOT <14-^1 ^cf^Rfd t|q 

^rft. T^tt, 3Wlld<fMl RT^f - 
srtMt ^T^fi 3rrf^T dwd< 

^ fpJTRTT 
wjW-dl. 


3rm rt^t. 

3rm t3?imt fen 
$fdH -dlcr^ °b<dl, %5fT =bld 

^d R+>dl 4i$id 3 h | fu| ^T di-c) 
frr^JI dlH<<ri ^llrl. ^Hld *P3Jt *j 1 I 
3TO^, f%cf 3tTfW5R 3Wdt. | irt^nJT 
<NKsffdt 3WrT. t LldWdl tjof; 
W# fawf\ fr^ 3 to%. eft 
fHcilodt | fWT CO, 3TTfw 
H,0 rPTR ftdTcT, % WJT '-IN'JIMI 

dTT efr^qfd 3TOWRT. ^ 


i^R 

TTfrRT 3^ t^Midt 

3(RR5 XT^TSf 

**fc 

Ga Hollo® 

~3®m 


W ^ 

Carbon dioxide 

• 

Ca/nboUvon 

4- 

09 

Oxygen 

^ HkMtlc onergy ^ 

^ , *tiM««mni i y 

£ 

Water 


U 
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c^srr £=Rrrcr[d. it iezr rt% 
ft-Rdd) . dT dPJxft dT# d# ^R-dRRRR 
4 dT^ Rd# dTdTd. 

tlddd i^RTd RRJddRI RTdf 
Idid dTdd^dTRTdt /dRRdTRrat 
fdRfrsdT ■H'tp'Hld activation energy 
3 rt# d#. idi cfrwi^n id# r 4 
dTiRTd fdRT ddR# dTd 'T^dV^I 
%dT ltd 3TWRT. ifdtTRTdfdd; 
fshdTtdtd dTd RdR-wTI 3RTdTd, Rd 
Id 3Td 3dfd 3tffd#H did 3d>'dc#dfl 
d# dldUddl RTd'dFdT RTldddRdT 
fdRT 3Tcdd *J8R 3TrfR fadfdd 3RTdTd. 

dRdfd#dT fddd WTdt # fdd 
fd4 d# 3d>dd<rt'dl 3T# (#1, ctR, 


<W [#<*> %dT dWITH left 

3TM!Wd 3TO#TT W dWTT 


t^tR, #1#, dtoidl, RT^SI... fddT 
3R) , fd§£T # Rift d^difl fd# dTddT 
ddR dRdTR. cdTdRT Ea - activation 


energy IT RidcST c£T %RT d?f 
dTIMRjt 3RTTd #dR. CO, 3dfd 
H,0 dNdfd i^RETRT d# ddft 3Wt . 
TfcrpSr #1 RTo^T cdCTRE ROTTdT, CO, 
Rlfd H,0 ddR ItS) dddld. Adi 
dT^RFTrf. ft d4d d# RRcdTRT 
dTRdT 4d d#. did dT ARdcHTdRl 
dlddtd dRd dTdT dTRR #4 Ml ddR 

3TTdd dRdt 3dfd fdfdd ddTMfl dTR, 
dt, fd^d dfdt d*ft dldddl. 3 RRT 
diRd^l Rdlddfi 4cRRHTdfdd d# 
dTIRd dd ITddTdfdTdt fddT 
ITTfddT-dt'fedT 
fsbdidTdt RFFTTft 

RTTd4 dddd 


/ 


\ 


•t- 


Reactants 


- Starting free 
energy leva! 




\ 


Final free energy levol 


Products 

o 

© © 
jql« a 


3 Rt 4. 

3R RRTd 
4dlddl 1%. W 
RdTddfT d-df 
Id-dT RdTd 
4dRT, trldaflxd'l 
dd# 4dT 3d 
RT^t. dtlRTT IR 
dTdT dTdtd. 3 
3RC ddR 
IRTdT# dRdTd, 






czriwg^ dtr^f mtd 

clfdfcRuifd dTdT 4#d. 3TTq^ dfk 
fd%g dNdldldTT ^dTJdTRTdf dT4 
3«J|<fdl 3Hdl J l Rid 3H>Hd\ 

/R 13 ^ (F^cR^ / 

dtdml) dTe^%dt 

dSct, FTTEft RTFw4dd<M< dfddn RTct, 
dH dT^fddk ftfdTd, % c[dddr R®[d 
d^ fMRddfd. | dsd dRJd IT#... 
#dd dc| dd'Tdd . | did /ddlcR 

%rffd 3TFR dFRdl. 

W^\ dT 8PTRTT 3RTT 3^d/ fddTT 
dR^aWcftdr. d/im'l, %dT fed ^fldT 
/ ^t#T dTdm 3tfe dfe / diTdld^ 
mfeT. Tsd'jfftfetdfdd dmdhf dRT 
dT^mfdr, % 3p£ dRR tdFdtfd dTt^ 
ddK Rid 3H^I«rt . 3H lfu| ^ dddldl 
T^dd dOJtfl Ml d^raT ddK feid 
dldfcfd'Jffd dTRd TTiwft 3Tfe. 

Tsffd4ldR£H 344^41 RdTdf dTt^ 
ddK dddfdl dfed Hldfldl did 
(t^ddfedT fetcffe fdtgFdlddT 
fedfel) 3d[cf^d=H 3Rt. cdTRl d®d 
dTO 3Trf^T CO, dT 3 arRddRdld 
dTdSdT dd dT?t. t dfe fed4 

dflrjd), cdRdcfl dMCJITl d^dafefld 
3TT|d. %dTd TdfddTdRJd dRJ^WM 
dT fdtfl fegfeft dddf Rdd> d.'TRTcdl 


dTFdf. dR. cRlRFdMRd dfll ddK 
dddTdl. FeO % Fe. cdllFdl 3TO]ddTd 
KrtldWl^ 4TFd dddf 3RKf . 
34(Rild dd^t TRTTdfdd> IsHdid^ 
WTFdT *4[dldTRT ffeddft 4TrT. 

'Floii'llddl C 3dfd ftddT O, 
dTdl RR4 fed STfddTT CO fddk 

ddfl. rt co dfr^dddrai fdvdT rrr 

dflR 3Trf^T CO, ddK Rfdt. t\ fed 
dTd RR4 / spontaneous ddfl. Rflft 
t|q^ft^4f differ! mA dfdl 4F^dd. 

mdTm dddT drldSRT, Rd dd 
Tdfd4Tdfl®K dfld Rd.ddfdT, SRoo 
3M dCTdld Idl dR dd RdT dTdtdft 
4 Irl 3H |fu| ^ dd dlti ddR Riff. ^ dd 
dH dT^dfe Rt§^ 4TdTd. t 
dTqtdF 3TddS 3RRF. 

dTdddT 3 fd> dT RI4 / 
spontaneous 3R|d. 

C + O = CO 3RfuT 
CO + O = CO, 
mFeO + CO = Fe + CO,f 
dTd R14 %dl dT^. ^td Rddfodldd 
dTdf fdoicjd dt fdRft fdvdT dS^d 
3WJdRTT^f dTdddf dTFTrF. 

■ ■ 

http://secondlaw.oxy.edU/two.html#time 
ddd TTTdK 

: 3T>3T rtdif 
WctT : HlfrtUI 
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q diftqift 3 o<^ qRjq qFT-fftqq (odd-even) qrggq> 
fHAjqu||-c|| wfr] xi'Nciu'iiid 3TRTT 3Tlf&T 3TTqeqT qqfftq cRf RTlft 
ftsgT ftde). ft) fftxtqd ftFq 3#? eft 3ftMTd 3TRTft 3RRT 3TI% 

qq ? cdl-cilTdiifdR* qqft) qRdT ftftcT qq ? ^ftw q^RTFRft cl^di^ 

ffteft^q^ft? 3? R Uplift g^cf, qftnft 3 TT%cT? ^Tlcftirfftcf) cfTggcf, 
cR ^KTildl qftftftq, qR <.qi<*ftellxd> qqft) qRdT ftftd qq? 3R) 
3FftF m qiPl^Tilft ^FTR 3TT<ft<ft 3TT%cT. 2TT qqTq^eT ^PJd fti^R-llcft, 

qfftrR 2 tt ftq-ftft #^nqcF3 q^qftq ftft) qrgft) qr^rr. 


cfiWftft) ifte obquqf^cfT ft) qiqq 3qft 

qq qT3TRft ft) ftftq sqft qq qM£d 
qq^q ftqft qftftft. 3cq. fqqftz ftkft 

- 3TRTT qpmRft qjioftq^ drftftftq, 
qpft fftqftz 3Tfeft ftc; ^rnftft 3nft. 

qq ^cfrftftqi ft ftc; fttfqr 3 # ftRirdM 

qR/ft q^fft. -ftftFRT trnftz 3T)qnqrft) 
Uoft) qqq 3Tfft, eR ft ftc| WTRq 

qiftfa, ftftRTRq qiftftr srt) qqqjq 


lift), qq ftqqm qqft ?r ft ft)q 3qft 
qq? 3wr ftft) 3qqft) ^ftrqq 3 #) 
qqg qftftft ft) fftqftzgft qfRftqivn 
qqft) qrq ftlft) qq? tr fttft). Tfqft ft 
qftqq qrft). fftnftz 3ftqft ft qnftjqidi 

IFftqqqq 3TTft, ftsfT ft ftc; ?nft qftftft. 

q?qrft) ftte qiqft) qift) ft^fi ft) ftc; 
o^Ndi ftft), ft qqft ftlft 3qft fftqi 
qrft) qiqq 3 hih u i fqftq ftqq qqqq qft. 


R% 


ftqfft^ ftqft sft - %c 


RR-fRRR Rr^gg fqwT gr rrrr 
1r4r 3Tft, RgR ^Tt^TT glRI'IRI 
RTR 3Tlt, t 3OTT RR^IR RTf^R. 
rtrrt£Fw rrtri rrr RiFOTROTT 
RRcRTRT rft Tjg> RTR RRF. TsllR J fl 
RTIRTRT OTRTRI ^URTRR|R RRgR 
ROTTOT Tfri%^TT rTt T3g? RTR 3nt. 
RRRTR RTRF RT?RTd f^TT^ 

%3rFF 3Tr| 3TrfuT R%RTgi 3# RFR 
3TT% <S!IR J fF dl^-F TfF 3H-SR U I 

3TT%. 

rrt y-muiid trcrMt gfRRT 

3TT%cT cRKRI 3TRRR R#4 ROT (^fk 

Center, R?grfRR rtr rrrtrt ^Fr 
3TT%cT. gR>l ROTTRJR (dFd<) RR RR 
RT3? OTRR RRcFFrT, RK "RURRI Rg?R 
RF^R RTRF 3Tr|. RR RTRRT RRyd 
(RRRT#/ gRT#) t RRIT RTRR 
RF^ frT^, « RRFRr ciOT 
RJRR W1 RTR RIR fcfl-d RRcFd 

3RTR. WlMw (Rt4rFh'R WT) 
RFTR RR4. RTR 3RRftR RR, RSR 
RcgjR Rift RTR RTTRR. RFsftF RRRTRRid 
tftRifjM ^ U RH ROT 3TT%. Rt^ftF 
4°^l RTRRT 4°?>l RR Rl o?J I c4l=bi=bS 
RftR RlRft 3Rfw OTF RFRTRF Rift. RFcIR 
R^RIT RITgR TlF4F ROT RTRTRsftfF 

W RIR, ROT 5>t R^R 3TTRT RRTddF 
3TT^d. RtOT R R^R 3RTT TRTRRF- 


4rFr>R. RTgfMF RRoRI RT8RR fteRfF, 
rR rdi-odlR.k 3TTRT ROTROT RRooRl 
g#4 WOT RR. RWf#SRT R?>ftR 
TRTRRF eff^RM RRRRT'Td 4 j Tg6RI R^FFr 

RRTOT RR. 

RTIRgfFOTT ROTTR TRTRRT 
ROTTR RRFT g?3 3RTTOT IR, eRTRT 
fRRR RiR RI. WIR^ OTRTRT TRTRrF 
RTRotF RRRT RRcoRfd ROT 3R|. 
OTRTR RR ROTTT RRRTR. W\ RRft 
3RTRRI eftF cRTRF RTIR^WRT ROT 
3TRcf. RgR RRR^R $ ° -iso Rmft RTS 
RIRjRTR. WOT TjgR TRTRRF RTRRRT^ 
RCTRFF *OT RFTR 3RTRTR. OT^R 
Rg; RF^T ^ORTRRdT RfeR iRRIRWI 

%R^t rrtt otr4, %R^ ^r4 

Rr 4, %R^ Rgw RR^! ^5fT 3RRT 

WRrF RTIRTR RTig#OT RRRRT'4 
RTH ^gg wft RlftRf. 

RTfg#RT RR RTgRRR %lft 
gRT RrflR 3RR RTOT RTRt. ?K 

4Frr rrtr rrrt ^rtr. Tjg? 

OTT RIRRIRR f%RT RT^ RRft RRd41. 

RFrRTRT Tjg^F RTf4 RR %R 3R%R? 4F 
R ^R?R RTRfRT R?T ? 3TTRRRTRTT 
OTRrRTpd ROT -RIRRl 3RRR RflR? 
otr4 3r^r? rt: rtIr? otr% 3tt|r. 
rirrott Tjgrr rtrrjr gROT rtrtr 

RF1RTRT RRTR RjRRRT 3TT%. RTRT^t 




^RfnTRi S&, - 


WT 3TFRR RRaRFd ^cRl-cfl RPf RFRTdl ; 
TTteTft RF'TTcRT RT RtkfRRRT 

RRfrR #JTR! RT^ RTRRft kt kdNk 
Rlkk RRFR RFk- Riffak 3T5Rk. 
RTRRRcS ftcSR RTRTR. RR R-RT 
cff^RdoSF-41 Rk RRF. 

RTTRTR RIRTF^ RTRcJoF fRRklR 
RRWFRT dWfRl R«RT RT RRFR Rpf 
%Rt 3R|. R% RTSRMTRT. RT RPf 
TR0rt - ^kRT M^rIr %R RFg 
°RFRR 3Rf&T RRFT k?d td RRR TTRTRR 
3RRT 3TT%. kfR% TT% 'cf r^cfd fRR# 
RT?R TTRRTRT ^RTTR %TFT 3R|cT. ?RTgk 
RT RPf gcf)kl 3TT^. 

TTRkk% TT% RR RRlk RTTRR 
3Rtrf, R^R ifl'Rfd RTRk TRTRR 
3HI$d ; 3k RRfk R RRRT 3HIH U I RRF) 
RRT RTRRk RRTR RRRF 3TlRk, cRTR 
RRd RRcflcfl. RI-MRR) RTRR (RR, 
c^TR, R^T, f%RT RRT) RTRlk RT 
3TTRRRMT RTR^kkRT RSFTRT RrTT 
kkd 3tk RTS 'tjfRRR WFRdT ik 
3TT|. 

RF^klRI RRT TTkRRTRT 3TFRdT 
3TRsFR klRIdl - Rld'Rf-Rldl RR 
RIRRFdl % RF8RR WRdl RR- RRT. 
gTJRTRsk RRdft RRTTTR TTRT 3TTf^T 
RR^RR RRrFR TTRT vr<=hfd[R[ Rk %k. 
RR cRT^ RR'JRdl RRRRT RTdT ? Rtk 


R Id R I -Rid I TFT TTRT 3TkrkMTk 
3TgRWR RR RRTRTlk RR kwk 
?TTk. \RT%f’ RRFT RReRTRc^ RT^ 
RTRFR RT5) dTRTrft, 3TldklRR 3TRT 
^RR WT TRR% RRF) TRRRfdR TsF IRJ FI 

RTRRTkf R1R RTdT. RRR 
Rfr'Jl'TdiRoiR^I RRF) RT^RTkR TTk 
£lcl, 3TRF 3TgRR R R . 

TsURmI RTfTRTRT RRRrF RRtR 

RRRRR 3^ RRF k; %eRk, RfFR^d 
RFRRRk, R^kRT R^dT TT% RTRRRk 
RF?g#RF RSF gddT 3TTT ?TFkk RTk- 
3TRRt 3kffRR, gftRR^kft! RdR 
RteRk R% RT^RTk RRR RT^dTR^RF. 

Rk RTfg^kRF RRFRT 3RRFR 
RRRTTRkt kRSR^ RoP ■R.pRRR ktd 

Rk. ?RTk Hif^d, 'Do roads add to 
the traffic?' TFT TRTR RRT ‘k, TRT 
RTRk RIRdg RTg%.’ 3RT 3TFkd 
3RI%. TRTgk RT krk RRTR RT^. RT 
5^ RIRRkRT RRRF RTRF RFRRTF TklTTF, 

RT RfRIdl RR Ri#R %TTT RT^- RRR 
RTfTFRTRRRRTRteklRr- RRR WCFRT 
gj=k iffR'i'd RTRTd, RFciRF^ RT^RRTS 
RTRTd, RR R^RT RR Rkkf ^T k^FT 
RFk- 

RkRRRk RTigg; Rrfk Rik 
RRRR IRTk 3Rk) artRIR, fRrfRTTk 






^RTtn / *Wfd 3TT%rT. *KRT WTrft. ^TT ^Tt^TT WFJ^ 

wiwft cf^HHI ^3FT doidld 

^TFTT U T TT^g ?d^T d>'^H ^ rfM ^pft ftdi 



^R, ^T, £?*r*ll, fdTTT t MliKHMd>i4) %^T, crtt, T#, cii^-Tfl^fkr, 

<oriyi^ wwfl -^ivfciici. 3 tft, m*m srtt B^sn cftv\ ^ ? 


3x 


3T^ - \C 




hR-shh^ 'City Bicycle scheme' 
tHcfcrfl Tfcft 3Tl|. dd 
FTddid TZ^ 3^TR^ 3TT%cT. W 
dlciR%dl dFld dTdcftd ^o- 

^ WTdd>d1 M 3twm. i*tsfrardi 
d,dd fsdddT^d c£tf-dT fedddl 
dFdUHIci) fcr?£T Uldd.d ^T 
qf^cdi d^df dwwidii ^1 3dT gdd 
3Tr|. cdig£ dt% ^Fl dll^ dfddfd. 
dTqcdT #*5d fedOTRdd ^1, 

¥Iddd t ^TT^FT ddW^ d=dTd 
drqi#r dRl. dwidl 
3TRdft fddRFFi'jfi dctd'JdRn 
TO W 3TT|. 3eRdS ^ 
dc^dl dgdT Tfop dddT %fd. 
%§ftd 3TT3 H<(1 i'F-rdi-cfl cdi41 
W IddT %dfl. % ^fl %rT. 
TT^ ^<cfo51-dl 4teT dfT F*ddT. 
cdTRdT WT^TT dfr^T dTfddd 
dliriWI^, rdl-^dHdd dFF'dkd! 
dddT dTdT, ddTRdT dTi^ 
^TddFddFf 3dfd rRTdcR 
gddTd. t J TTqR ftsfa dldddl 
3Tft. dli?^ 'SRtS trUe^'i 3TT%cT. 
dd cf[^d) dM ltd d#. ddtd 
dW dc^dF t^dT 3TReRT dFT^ 
dTd dT^td. % dTdddT diqtdld, 
d*T / fd cf[q<dfd. 


fddddT dTdd.d dfed W &fd dTd^ft 

3TO^. dT dMdd/i 3Wd'4d dTWft 
ddFfl dT^ idcdfdi 3TTdd dT^td. cdT 
dT^dFHoi ftdft dF^PT WF dT^l. dFTT 
dFTdft dT^l. ^ddRft ddd Wdft. 3TTdT 
dc^FF ^ dfi dfddid dlWt ddd 
dWT, (dd. dTdTd 3TMdRT/ ^dldT) 
dfl d-d Id ddd 3ra%. d^dT 

3TRdFT WdT dlddid^ ddTd 

dFd 3T?F dfl % WI dT^t. ddtd 
^Tfdd dldd.d £dF dT^ld, dtdTd 
wrrg^ wdd>'d dTdd^ dWidddF 
3TT|. 

^dddd'^ dfCTRdT dffw 
dTdTd^ dTddt dTfdTdT fddd 
dTdMTdT^t d^t dddc-dl ddridR 
dFHddl dldil dfl dddddl 
Ml^ldl - dT^l dT FFrdTdT 

fddd ddd dT^ld. f^d-HRdl dtlfdd 
fddld ^fwra 0 ! TddT dFdd 
dF^uK-di dlildl d%d ^udWIdl t 
dFl #d^ dTdTd d dT dTfdRT dtd 
fqdl dldl. 

f^TTF^TT^ ddd:dl dfet fddd 
^dTdT dTdRT ’EdTdT dlddl. 
fddddl dl^dl dddlddd dd ^ftd 
IddddF-d dlfldidl fd#dT HidHI fddl 
dTdl. dTdRT ^dFTT dldfl W 3TO^. 

ddd dlfd-dldHT dd, 




3dS - 



i^TcR Hlkd-dt kkd #t, 3RRRRT 
eft WT 3RTk RT Rfkgk fWiW'i? 
TW:k WT kk WW %kk 3TT|. 
rtr yf4^ft=h wg=B ^rwit rrr 

3TT|. 

W^ Rkt WRhRI kkk kdt 
RI RTO wk RTk 3k^ RW^k 
3TT%eT. 

RTWZ dk f^k 3TTt kt, 
kw mkR wr-fwrcr ^hroT wfkr 

RWcfi RdR RUtt- ^N J fl WTTTT 
TfeWi %RTR RTTfR Witt RdT lN 
i'RHI'N Rd. otfl'-H refl RRRT RkFrI'c^ 
RRf 31W^ 3TT%eT. RT k# R7R \ 

3W< u nk 

^ . Jlcff-^n RFeRRR RTf^R-kk 3RRk. 
R. RTfkd WT Wt, W- WR, 

3. w<rkld rtr wr^ f^c%r 

RRUT. 

3RR wwl Rlf^RT TjcR 
3TO%. Rw-kldi 3T m kniter wk, 
offe gw Tl?fM, RR Rf RRk. 3# 
T^dR. gdRRWRT RskRHt gwiR 
RRTdTR T^Tdt, RR RtR kklRRT WR 
WTT RWdIR 3TTT Wft ¥(T w^t. 
3TTRdt RTRfkRTRT fdfRd dTR . 
3HlHcRldl gkt kW *lR rR 3H lftj| 
m w wrnji win t^rR fwRnkt 

R|R elicit. 


WRrnt cji^HMi mrJr 

mwf\ WTRf RRk T^JR ^cR RFf 
3q?w w Rr Rktd. rR RrkR 
RkdT 130 RmR RrtR TO fR 3 tR 
rtR. RR Rzrt rRh 3n%eT, wrwft 
ww wkt fen Hriitg^i rw wkr. 

wn dwrk rtR wrk wirr 3rR. 
wcr *fkw r^rr RRk. rih-2 
ttottwr wrkdRk, mrowTi^ 

WR5 RT^wk. Rlkt RTdk t 
dWRRTkt RRR 3TTt 3Rfd 3R^ 
k® RTRfWfgT RRR ^ WTRRRS 
WRTRT, RR gdW'k WPWTR# 
Rc[RR 3RRftd cR ! 

dTRRft TORRfdR TOTl^ 
wgRkdT rr 3rfw wm km 
WnkdT W. dldl'-Md RR RRR 
RRRT, ygtj'JII-dl WT wk W Rk. 
RR Rtgdkl WR fett Wldi RWTT 
WRT 3Tk dTR Rfkdk dRT ^k. 
RR wtd'i WTRFRT Wldl RRRRT 
dddlR dM dRTk. rdTH-kyj R^W 

kw, rr k ^Hk=bk gk Rk kk. 
fkwT fkk dtdfdkdt %kt dk, wt 
RTReft d lei lei , fdRdt J llk fkRRlftd 
%kt d lellel . 

RW*T W kw RR-fRRR RkfRT 
rRRUR'k.Rkt ewkt dTRT kz 
3TRIWT RRTRT dkd. W kWT3W 




kk k - ^ 


TRTRrff WT RERTR1 Ml RETT RETRRI ?) RIcJrIeR, cli^fJcPl^l ^TTRRFcfl 
RTEEil RHIcrll ERfR ^TTRT <RI j 1eT. ETtR cmuI R rft cnsdrt 

rre^r -hi4^iPir> RTT?gR> °rrert - rtrs4 rtt, RktKdl, ^nr, A$£l, 

RREIRcRI REfa. cRRTIdl R^RT 3TRT RrIrMI fERR REcfT ^5. 

REET Me5. - EErI WTT RTERtiRERk W$ RT^t 

RE ^RR 3^ft RTRE ERET %3T RTRT4. 


^m-mmi/^cu ctt^cto uuncfl ^idciuni] yi^ 

%ifm : ^ooc 3qfkrfq^w IhIeei} k41' j m?k EE-fERE r^e 
cfl4<Uif[d 3TTeft. ElEETgk E^RE X0% EEft ^IcRTRI kPREf 
REc^ETd EMT. clM Rt Egcft EE5SR WT ERRS - E^Rl 
EReTRMTcT ETRft. 

RITE : RE Ro^y TPk ERg E^RE <ksTURWI<$! RR> REEiRiftdT RT 
ERIE <NcfU4id ERET. 

A'R^ehl : W6% E?k RETRRI ERET41 r RtRdERT EERRER 

RRRI<£) RldRMJ, EldR^Eigd ERT f^RE EFcRTET R 4'URl4 RRR 
Mld^Rld ET^T. Rig -$ R^cft fdd<£kH RRTEfi REeft RT^t. REER 
cEREE'l ilEdRI ER-fREE MT EERR-RI gtR Etekl Tsiicft EFER 
RTETERTE gRRRT %Rft. 

rPtIrt (RkErfRETRi EETRTRt): 'Peak and Plate' R^R 

^dTHRURld 3TRft. RRR1RE RldlilVt EMRgRTrH R^F f d[EE RR d^Rl 

tskri eertrt r 4>jerhi4) rer ret^t kkr. 

RT oiffdftTt) gilRR^kr ETSR, Rfrfr, ^<rteT4>, E£ETt£, f?RER, TlR, 
RERRTkTR, EFT, EEER5E, fERFT RT EWRk 'Low Emission Zone' 
t\ R^R RTRER 3TT%. RT R!#R RE^l RET RT ^ff rJeETR #T TROJR 
RT^k %ERTT ER? R ik 6E4lR> RTR% RERFRT RUTRTET r4r 4<{I 
RRORTR ETEfl EE?. 




Rdk 3EF - S<£ 



kg dkr f^oFrr ki, cdwidil 
mkdkl 4 ®rt 4 Mi-41 kk 
^kt, d#T RFTk 'eb'Wldl kM 
(4TI4F 4 WoTO) 4T wNtTk 
kn-41 tak^ajn dkr ik kki, 
3fmgd kkt, dl^Hdoi kkt 
4wkl knrcT tik kkkk kk 

^TFRT 3Tfk 3 h | f*J| ^ oh^d ksild 
^k HdlH ik, gd ?. 4l$Hn1 ^■(p'H 
cfr^dVi 3kw TTigg; kkk 
dl4>dld 

Runk RkkkF 
^mkt kkr. kkk 

TT^ 3TTt. 4^41 dTfWTk ^cR 
4T^ 3T54F5T 3TMRRT. '4MhKdl 
dk ^rkkJrik 4T4 tgq ks dkt. 
4OT gdfk 3rk 3rrk- 
Rkkki cd^cfkk 'Bus Rapid 
Transit' (BRTs) k 3rfd4T4 
kknrwidF 3tk. wrk 4*k 
4T4Td 4T3 dR4T4, 4RRT3T 
3TR%rT UtfukT 3T?k , 4WT 
cRcfMI 4 4R4T4T T5FT LffdkcR 
3TWf. k.3TR.k. k 44WRT 
d^f-irfww kk=Ft 3Rk 4 
W. WTRT fd4T 3T^2T55T #4 dtk 
t T4k4 d8jlT4 4 kn kdRk 
^ %d4i4tl4T dkrkt fkk 
4.<T4dl *fF4T4 %k, 4Td <Jrr4ldl 



^ y wdk 
k. dter 


tj=F ks dk k3TTkkn fgkdi 
3Rkt. RkdfkF cfr^kdl 4T4F4 
dk rK k 4,k ^4 K u IK? 

^) m4i xu<duii'-4jiyuk k k 4>kt 

- tsUdk 4TI4 4 ^TT, dkdfkF 
cfr^dH ^rT4dT fkrktkt ^rkt 4?t 
STrWPkk UT4T 4Td4 4T3d. 
c4Wlk RFdTTW kk WTSITk 
RT4 gk. qgwddft 3T^§tk 




^tkks dk 3k - u 



19? 3TM?iraic5l tefi c5MnI? 




chK 

^ooo 


3° ^t. 


(=h'-4<[^II, 3TO4T ^PTT 

H^d. H<H§I 3^ ^ 5$d. 

B) ^Hi4K£)d cJl^cRWill ^TSRTxJT 
RFR cFRTJT (Wlilchfdl, WldchrdRgTT) 

- WTcftdT RT4^dft 

WRMFTt^T 4RT4dT c4NHid1 
RRW?r-MiRkixft Rk 4><l4dl 

- R(4*d t iddfcfJd WT 3TT|. 


^H®Wd 4 OTCMTHT^t 34^ 3RTT 
44?4 Wr44>d c^. 

- TjofTT ^ dTfa 4T^[4>dTd, 

m RTSFTT WT dl4'4l-4I H'[R> J h>4l 
WtcT 3^ y[4=hd1 4T^^I4idfd. 
4T Rldrd A '=W[°4I WTrfte. 

dT4dT 4d^ft fetdc-dmiRdl w,w\ 
4T^g#4 ^4T!M ft'JTK 4#. 


R% 


44^ 3T^ - %c 





<*cH l-H l<il gEfckoft t^rt’ 

Sl41cb^l dvjicflct)^ : h^HSJ, Hlf'&'KHIcil all'll 3TT^ cfst) <*>K TTlPfcT, 

MlPioKI, *tfffi<*>l, WTSJ (fl3#T : RW ^TT|, 3H lRo^<+d) 


?n 9 JrT crr^tjeb fa±iMd 

(sustainable 

transport) 3kk 

3TT%rT % 3tRcWI 4f^d. 

- wf) xii<Huii-it mt 

TnyT^r : cdwrdl 3Tgsr^ 

JZ^nsf ftcT. gr^ch 
JOTTSRT ^FFT mV 3TT% ? cR 
xI^jiki Trrop ft WTRJd 

■dlcrld %TO 3tT^. 

gOTtSf dyv^rgoi T^TR^T 

^ToTcTTcT 3TTfrrT g-nft ^Te5^ 
3Tgrf^RT 3tydd[4) wkk fk. 


- r*J"RtR tTTWI / Wldchtf 

ftSTTTT (Non-motorized 
transport) 3TT«TRT : Ttk 

^T?rwT“^fw tiT oritur 
RM'-hdldl STORT fit tip4 
¥RW-TTFf ksTRoTT ftcf. 
g^TrffrtT STToST^T ^tt^Trft 
WRWd RF? 

^ rTlcd . 

- r^TRcR FTTcNkcR ^TfTTTT 

Tnyr^r 

- ifo€t tsu dnl 

k 'jR ^tfl dddl, cK ?Rf-fddH 


3 ° 




cfT^ob ##4114.5 7414# WTHT 
4744744 d^llIT*! 44744 4>4>J4I41 4=F7 

474 Tffjp 4#547 774 # 4447 ft#T. 

Md;t|U| 

^4747 474 3T7ft # ^1141. 454## 
4^44 3444. 4.14'##4 ft#. (4T4477ft, 

477445#, 5.) 445, #347 454## 

4 T 4 K 44 : ^o% (xo-io%) 5^54 
4751## ft#. 4 J 7l#d ^ratcT 4744 
5 g #5 WCT4^ 3T74547 ft#ft#r 
454141 4774 4447 474T47 3TT%. 7#7477 
4777# ft) 0 # 5^54 4 # wroi WI 

4714##) 344#. 44cJ 4774# 474s47 445 
547WT5 415% 3TT%. fft#5 4#7 4#T 
^ o o o 4774 4444744 %4 34754. 4#T4# 
57 3474757 ^oo 34#. S°° 4T5### 
6 °% ^47# 3747#d 34T#7 Ro% 
41441#) 3447545. 4ft 544# 44534453 
3 A 57745 4151# 4444144 44 55% 
3TI%. 4T 47% 4TI4T4T 4Tf#4477# 
44554453 X4° 4(474 4741 4TFT4f. 5# 
fftllTfttelft #44755 ^oo 4(474 34lft. ^5# 
4T4T 4I#1I7HI# 544# g^4 ##4 
444R? 4I4 t 4 I 44#% 4T5<J4) fl#41 
47474% 347#r 44 5=7547 41i414c3# 
5454 : 47 4747# W#T. 34%47 44#t 
4T54435T4^44AJ 4774 #57 4T5% 
(41441#)) 4T44T4. 3575444 57744 
44 4^#ft544c3-c47 5% <t 437 47# 


475145574# 4747 47447# (414) 

475% 4T44T4. <4141# g# 11# 4^745 
ft#, #ft 44744 ft#, 457% 5775 ft#- 
ft 4847ft fftitfffttf## 374774%, $115# 
47# 4774# ##• 447747# g# 4|o54 
37474. 577 4T4f47 474 474F1 fftft 
4I?M4o4 474ft 474 34lft47T -37477 #414 
44T4# 474471 547. 

4744 4754J47 ##41144)44# 
W #4744# 47# 4#% 37#. 454 
ft 4T5 0 4T4#7, 4744.744. 4 4fg 547 
3747##, 4)474547 4747 3747##, 
4TT#T44T g#47 777447# 4747 ftftol 
37ft 5%. 475^4. ##44 4744147 4747 
474-#44 4757J47 ##47 477447^4# 
41 474554T 4# 4747441 5 5 4I 377ft4. 

454T# #144T#f# 4T5ft47 
754444T 47# 47444747447 54T ?47 
454T# 44554T4 4#4 4% 44f4 
#457447 547. 47# 4454J4T44T, 
47744757 4T44MTW 4 477%4#47 
475^4) 5374447 41 fft# 4##47 ftt# 
4744 47544 4 44T44 7474471 5°4T4. 
4474# 415777447 4Tt# 4# 47747, 4t# 
45 47447 47 ## 4747441 llfftftd. 
■■ 

<#<}> : 4jf#T ’’7448#, gft. 

#47 4#ft 444mi, W 474 Iftwft 
34474^ 

7T#44 : 43## 3TTO# 


34 


ft##S 45ft 3# - %6 


ta&nugn 


<t >dm jiu <\ 

o 




<=h<rMH I 3TO1TRT, * c^TTcT J I ft l til -eft Wrf^TcT 3TRj . 3T^r T3^> 

efTO, WTF^T WT 3n|’ 3^ T^cjd 3Tm 3Trf^T r2IT% 3TTSf4^'R'<+> 

%Tt- 3WT ^FFR T 4fe W[<(H 

4^T, 5^T, r^rr^T ^ M^TNl41 ^Tr^r TTPJT#r 3 TT%cT, ^rWT ^rcsrr 3 TT%cT 

dHm'JIldl, fdirfw ff 3q#T r4Fd1d =h>lf-^fd(l 



/ . /I 














aw - ^ 



srrrirt 3tt% m r^khri r$ 

itRRTcR ip Irrtt tri^sr 3Tf^ RlFRT 
yidMI dR fcffd. 'ilWJfcR RRcoiRR 
*RF/R1, Rff rft RcfT 3Tr^f-^TPS?n 
sSHRTRi RRR RfaR 3 Tt|r. 

RRRT RdlRilRtll ^RRfcR RcRRcfT zHt 
RTdTRRT RRcR %dT. 

RTR 'jfufi-riifi ^IRRTRT "'TPcT RTR! 
RTFJR WRRT, R^IIRtI r3trrt 

STRRIRi RTdRfrR RTFFTR. 3Trf^T TFT 
^rtrrt -imm ^Fr r 3r|r 3tot 
TjoRTft (top. r^rt 3nfnT 
#£RT RFft RTgcft 3TTfuT TgR^ 3RRT 
F^#r t 3RT^ yT?cfldVl RTS^ 

RR R>R,RR-cfl TRsRT TfCTg^TT 
TTTs^SiTT RTRR 3T^Ff RI T[R>T Rff 
TgTTSRTR F=FT^^T RRR RRcft 3WRR, 
3TRTRdT ^41d. ^ diR Rrh T^Td diR 
T^ gfbRgiffd 3TT%. 

R^T 3 RR% %m> RR?R 

3TTrr, RR?R 6 RR cRFft IRRR^, 
ycRR.Idl 3RRVR1 ^RRfc^frRT RR 
RT^tR 3TFTd FT, ft ^cF'RTRT. T^FTT^, 
RT Rt R# RTRRt RTtRTRft itmi 
RkS'fcjcRT R=|RR RTft 3FFRftd. TRtR 
R?T ^tct. 3RRRRTdT RT^d, # RR Vs 
3Rfd 6, fW #d RtR. RTgcft 
R^t 3RfuT TgTT^t RR. 

cRHJTRfu) R=F 3^3 gFrM TlRT RWft 


fRRRft RTRd fFft. y?^R> f^SCRfw 
cf^Rcl^fl RT35RRR RTR fd^R rRTdT 
R^Wt %RT RTR. R=T R^ fdRR 3RRT 
3RFtR ig\ ^RTfRRRff R^STT RTRR 

^jtsrTrt rt^rrfbrt rjtWt 
Rr£ TslT% dPTR. 

RR ^Rcft 3<fcT<'J| RTJ. RTTRrRT^t 
U SIR RRsRT WT, rRi-oRTd 

RRh*n RRTRi<£ldl ^o % RTR Rrfd 
3TRTT cfa R$ TM 3RRRTR. U Ml 
it RTgcft, | Regt. TgTTt Regt RFRRTR 
RJRR 3Tr|. gTReRTft RTs^RTT ^ o 
% RRFrl ^rrrtt ^T# o, ^ 

X, , IS, feTT ^ RI^R 3RT^. T^iRt 
R^c^FT ^o ^R^RcoRT WTR?r 3R^ 
RTRRTTR. T|TT% cR 3RRRRT 

dVRIRRR R=RR RT# 3RFRFRT 
RTsRT fRdFRT U WsRfd 3TRFRR. ?RT 
ip RTsRFBRT RRM#dT 1° % RRT 
Rlfd. R^R RT RRT fT yRFT. 3RT^ 
RfFRR^t U ^jyrfRI ^RTR fRRTRT, 
RfdRf^R.TRI RRyRRfR.d R?R RRT, RTR 
RlR^ RtR RTRIRdl fRR^ RRR. W 
Rcll^uifd TgR% PfR^dTRI 3RRTR Rf^TR 
RT'Rrf, Rt RTR R>cA%|l RTRR. 

R^ Tft. dFsfl-cfl RT^3WRRT 
RR^JR fRRTlRT ^RdT 3RfR ?RTR ^o 
RT^o5 dlRxrl RT Rc^ t|d<ri rRT 
fRR>[fd . TRT fR^T ^RT% FRIRRINT^RR 






3RR ^ ff. Tft. °b41 3 R(rT, 3TR) c^lR rift 

fi^RROT. (fe=b>iid ^ RRg^fiNfaT 
^ #. Rt WT^ 3ra^fr R1TRT. Rr%F 
RI3(% #T RTrI RFT %^f, RRRfRRRR 
RR ^ 3. ?ft. R^STR^R) S 
RJRJR fiNM RRTR flRTTRT. t f^RtR 

3Tott RgR% rtrr, u=FTRrft 

fdd>[fd ^O Rif) R f3\3TRRRR, 

^ f^FN s 3rrfw ^°. 

fd=h>[ldld cfa Rcjcftd 3TRR ^ 3. ?ft. 
?RTR an RR) ! RcffOTT fSRRWt 
--KCdcdldO RFTTRT feft RWR) 3TRCOTR, 
3TmOTJOTRT). ^ooS[ TTFTT#r 3TOcft^T 
3Trf^T ^o xllohldld ROTf) f^RRM) 
RRRMl 3T^T RR R>bTdf) 4t=H)HTd ^oo 
RRT RRRT RW 3TOWR. | 3TRT R^OT 
roti rrsrTr qnfer trot ?frm 3#rf 


jWTjflW 3 -ffchlRld, f^lS t^RT %rft 
ofte RRRftRT - 3 R) R*T 3 TOcft^T cR 
UT H'^df-dl fOTR R^WI 3RT). 

3TFR^TT d'RRHRR 3RM# RR^t 
RWKR ftftsM fRg ftRTTRT. 

iRsiitii RTOTR (round robin) 
RT^RT RR d>it^ R^f RRlf RT^t 
rr %rr <rw ifidf) rtc# rir^ 

RRRflRT. 

R=FT ROT RR 3T fT R RT fOT 
3TR) RR R 3T RT f^R 3TT^. (fR)!-) 
R^FRTRTT fm ROT) ^\ R^R# RR^R 
ROT). RR Ro Ruif-cdl RRcdOT 3R) 
c'HR'JI 3TRRTTR1R ^) RRTOTT ftdH) 
ROTT RRTsfH 3#Rr. cfrf, Rt 
RT^t RRTRTT %T, RR 3TRRR | R#. 
3TR7 URR-cil l ohl^cfRI JffijIdlRd IRlfft 

STffrR) RTRRf) 
^f)Rof). cRTRJR RTR^ 
fR3RM ^TT^ft. 

cdlRI RRRRT RRWR) 
fcf^lHId ^RT). 

RfR^R ROTT 
RRRT ROT OTdft RR 
rRTRftRT RRTR 

ffpRRRROTT ROTT RTRT 

37RRTRT f%RT 3RRRff 
3TRRT7RT. t R^R Reft 
RItRT^ R^R RTR . 





3T^ - 


cdTftft ftSFT %gdT TOTR-TOTTft ftdT 

ftc r. 

ftftlftftl fftft dC cdRT 

ftld ^Tfe 3# 3RRTO, TOW ftiftdl 
fftdT ddlsfftftdl ^oo ^ITPllit. 

dl ftft 3<hRft ftt fftftt 3dftd 
c dTTO fegdT TOT RtTO 3TT%?T, TOC 
°FTTO ddl. 

ft dftd 3TfTOd tfft |U[ft dftd 3Tfft, 
=bld 3TTft ft % WTft, dftft ftftdTdft ft 
WTd Rlftt. ftisdl, fft^3TO H i-S^rirl 
TOT fttdTdft UT 3T#TT RT R 3Tft ^RTftft. 
°bK u l fft^ftffftj Rftdft ft dft) dftd cR 
TOT ftftdTdft W1 3T§f dlftft. dftftt 
giro nfftcTTro 3 t»trtrt nftd ftro 

3fjftftcc| RFTft ftf Rdfa Rsfttd dWT 
ftdRTdl RTlftft. 3TTfft fftdTO RfftdTW 
ftcftftd fftfftg gddft 3RTftdft Ml, 
TOTT, fft^3Tf?ftTOd 3TF%rT ft RRdft^l 
RITOftd! UT TOftn tor 

3#w Mftl dftft %g TOTT ftcTRT. 

TOcft ^dt -3Tftd IT Jlfuid Tcftcrl 
%TO TORTO TO, ftd ftdT fftdR 
TOUT 3m WWWI fftdR RTfttft. 
3Tftd RITOTO RftftfTO fft^ftd TOT 

TOTftT 3RTftt. 3R Tgnft ftftd fftd^ 
TOdft cR 3TT^4=HK=hftr4l 3TdTO TOT 
ftMl ftldld. 

in nftdrft wciii fl<*> nifttn 


3TTftd, TOTO fftlHTd fwr fttddT 
TOR TOR 3RTOT TOTRT 3RHdTO 
TOTTdftdT dnfftr nrftft fftrftt %to 
TOTOT dl dRMTd ft fftfljcT TOTT ftft. 
dd.TOd fftfft-g R^rftft, 
Rdft[TOftTOl TOTT ftd RTftt ft 3Tcftd 
i'TdHM, (TOfft TOft fttffl# 
RTO TO'RR) 3# Rftd 3TTTOTT fftTO 

ftld Trftrow TOwftd fag mft. 

Nash wftld 3Rfft cTOR 3RTOfRT 
dTdM'JIldld RRcftd 3TOtrrR3f 3Rt 
TORT ftft 3RT fq3R ftfd TOTft 3RR 
3'q-ftftiftl 3TTftd. Dirilesh WT nfftcftw 
RRTTft ftt TORT 3TITOTd TOft. 

RTTOTft 3R-dRTft TOTft, dftftt 
ftflcdddlftl 3Rftftf), yidlifdl^ 3'4ftl J fl 

3rft wm ftftrft 3nfft 3dTcfR[fft=h, ftftft: 

dfftftftTT TJC55 dTdTT 3TTft 3T[ft. fdftl 

ftft fq3R fttd fftr TI^T R ftt^ftdT 

RT3RT %dT 3TTftt. ftftq HT IftcfRfd 
fttlT TOT %dT 3TRft. ITT ft ftftTT! 

W- ft^ ^ ftoft^T fft*M mTT. fftfftn 

nftftt TOi 3TTfft TOTftTFft fftdR fttd 

3Tsrftr ftftft / nrgcR m nftmft rtot 

=hT^ dl. 

wten wten ftftftftr fftftft ftteT 
3TRTd 3RRTt ! 


: fTOT ^ft, ftT. - 






yszft f&cff nzw 





3TTq^rr cnwftan jcrrt 

3Tlt UT t^cll 3 FR 3RRRRT 

%S WTe5T'fRlT. cRHcR ^^n^RRRRT 

^2-ttt ^ ftf§Rf 

Ifft. 3TFFn T3^T 

<=Kl u r r'ifl yfshijqci 3rRW WI W^ 

tt, fra ut ^ wnrar w 

ftcTT. fF ffsFRTT ^d=hfc6fd^ ^ 
3WFR. TRT FCR^Ieil fR^RT ^RRft 
Wit €t ^tHt WncM 3WFSTT 


3#R5? d-W-TRid 34lTf[q4d-6ifl 
3RFtq4cl qtdfdtfl fttt WTeft 
3WTttn? fTRRra 3TFRJT ^ttt ^ 
6WJi|W| m TOt. 

tiftwraT net fitter ^£#4 
WTR *£#raT dRf FIRdtd fit. 
rRRRR ^?tt fttn tf ftl teft - 
fcTWt WRIT ftw nennFTTRFp 
nsn r j nq4d nn nfttt tsn ftftRF 
J#3ft 34^8^1 TORT t?ft. ^Rfcffil 




4^4 34s - u 



3*4^ 3OTRTT c^lTCT ^TTT d>ldlifl 
dfld H 1^1 . UT dfHdl-WI 3TTi|Kld< 
^f^dd^^pfr^dd ^o-Xo^tctfel 
3HNH4W 3raT% 3TfT TTR$ 3 ^ 
dTdTd ct ^O % ^o 3# 

dTS^. 

drHtff tqjcftar didd 

d.TdWl dT^d. W fddk WddT cdT 

rdiwi d^ldi'cR ! 

%fdddWT d4 dsssft-l^ Vd;<dd 

P|hI u I $ll<1, rdT% 3<?dld1-c) dlHHH^l 

ycMHK^sId 3TOl4. dtg cdll 3T^ft 
d%d dfdft ^ WTId dft dT^t dft 
j^rciid.'I'JiiHoi iT^i 

(^rfwT dOTT^rr) dtd 3WTdT. fddft 
iffe ; 3$5#£dT i^ldeil 3Td4d dffd 
=h>ldf^l dT^t 3dfd 4td# 3$5#WT 
dWId'^H 3Sd'fdN'4d MMd% d^d #d 

3TO%. 

3ddT d%TT dd IldT, 3^4tddT 
dW^dT dtd dWr 3TT%? I55po5 | 
d58flTd 4dT WT^ 32#WT 3'Mddl 
^4 IT kd>4d dftd ddft. 

3 ? -4fdT d®d4df did did 3TT^d. 
cdTd dflW T^d^ 3Tdfdd fdPfcftddl 
dMdt dWdT . 3 Soft IgSJg^ dd 
|fadT3TT41 dt ddT^t ddWd 
rdldci 3d3TddT3^ ?M 3 drd dWdT 
[hhI^I $ll<dl SHdldl. 


ddJTddT ddT fetid 

S^WT dTdddWT 4ld# d®d4dT fddd 
ddll dtd d4ddT 3WTdT t dddd. 
3^di ^'odfddl 'KdT'dd fdddd ltd 
3Td4. W fddddldoi 3T^di d#T dddi 
fddld ItdTd. %dTd dftd d®ddT 
fddk lt4. 4t fdddtrd^d T-I'ddd 
fdfddd #5d dTT=d d§4. fdidT rdlW 
WTT^fddidd TCfddTd. fd^dfdd iWit 
ddTI dddi 3d|d ^fddd, drftdd d 
dtd^Tdd. WIT^ fdTdSd IT 3'Mddl 
dter dtd 3dH %fdddw dT^td d^. 
dl yfd.dd-i fddft dWdT flFTk t 
s^°3 wr 34 k ¥«'+;i 4 ddiPd y-dftd. 

dfdt dTTdt dtdd$. cdTdT IT ^ftd 
d^idlWI ^Ttdld^ 3TfcRTd dlrdTdT 
3Tlt, | cdTddT dTdddld d5^TTd 3TT^. 

dTdT 3 t 4 3?^t d>Tt) ddd ^ld 
dlrl 3T^ dT|d dWT^t lt%! t-5 u l4d 
^fedTdt^dT dTddTdTdRp dTd^dT 
dTddTdTd^fd dfdTddd MTdt^dT 
3T3TdT4^T fdxftdff dRd dTTS WTed 
3WTdT. 3dfdt'fe3T^T3T3Dfd3Tl|! 

IdTddH I>df4Vd dWT^fddft 
3TT^d indT ddTTt^ fd<4dd ^ dTdddT 
3TdeT3d 3TT%. d>lrdf^l ^^Wfdifl 
H<dfJ0 IdTddH ^fUd(4 3TdM 
3Td4. t dtdMT^t d^d ?M 4d5^ 
3dt. d^Td dldFjddT 3T^ dIdT\ 




3T^ - 


fdtsifgd gtMRTT^ feft Wte, ft 
ATfTO^ Wlft. f¥R TO 
(half-life) TOA WRt. 

WTOtft fcl^'^H RfsFWT WTO WT|v5 
WTOt fcRsigd WM WTT^Mft girt 
WTtfTO TOsrfgW fdtsigdMl Reft Mft 

gPTT WT#5. AM 3T§J 3RR €t 3RW-M 
^8R ggMoild fdicildfl WRA ARTATA 
WTT\ fdtcjgH #A TOR% A cAtgci 
f^bcfldO WRA TOdAT TOtW gRT TORft. 

<|AR ^TOMAI ^gRT ^UAfRA^ft 
3TT%. TO#M TO RRTRFld ggRRTRFt 
gtAft 3TOA Agd A;f>Add R^lA A# 
gift. RAJ AgA TOTO ATR^ ATgR 
TOM. AR TOdfr% RAF Agd gtA 3TOt, 
AR gss#6AT 4-AfARid (AAcSRRT X.R 
TOW AAfgcff) Aft TOAAT RtAig') 
%e5Wta tsf]R5 RMRRJd AT ATTO 
gFAIA gTTeft, eft 3TOT g^ ggRRTFRfA 
RtAdft 3TOft! 

TO gs5#SAT AAAA lAftwAT 
3TMRTAAd t ATS gTOt gsftftAT 
'•Ml AM TOTAT RtsAA: 3#RRWrftA 
AlivC ftft, WTO fdA lAMRt gT ^AHTd 
3H A d l . g?-41-c<4| 3RA TO[g 3TRt 
ANRld fwd% 3ftAR TOtfe fdW# 
fTORTRft fd^'Rdl (viscosity) A^ft 
gld ATTAR Xtlfvy 3TftRRRTTA^-ft d lg 

ftar. u'^'a a«a gn fw^fwTw 


3RARTAT, R?41f) AA ^oo-^oo dftdl 
Aft 3TO% 3TO fdwf RATO ftd5T 
gtcTT. 

ART fdMARAR AftR5 RA? 
yfsFATWI flRSd glWRT RfftATA TgA^ 
gaft gt ^o gftft ARfnsft <a-f srt 
ftfARAR gn RRPATA Rg gftft 3TT|. 
TO#6AT gn tdldMI aTa tofT a 
TO iftRAI -gWifdAftl dAftd RTfgeft RRft 

ftftt gng^ R?Aftft AA Aftjd RTOATft 
AAcd TO gn^. TOT^Icf^gdl-cAfl 
WtWTg^ t AA ^TOTTOT Rftdftt dAftd 
R^ftM fdfM gTTefi. gn dFgrffsFt 
wsmf^T to R^cffagg tot frow 
$t lei ft WH^RT. 

TO R^rft 

?. wgm wm 

WM gtf^d gM R?^% M TOMRTT^t 

wgr% toIrirh 3ro gr tot rttot. 

?Rjgt w WdoiWcioi Roto 
TOW gtT^ t nflw TORft 
RH^ # ^5gr WFJTO 3TO^RT 

#rft, f(5gT frTORRp TO TO g^d 
T gtTO ^WTfw rTOT Wg WTO. dFT 
QAd°F<-d ^ =Faid g=F^ ^t -d^l41 drHxil 
3dwft TO^ dT^t, dR TO fwrwnro 

tom 3Rqroft 3Rfw fddk gnM. 

gn dTO WtWPJ 3 ^Tffd glM 






wft d'dddfsFdT d?Te5 
fa di d WW -t-Tl-rl U| 

ng^Rfte fii'6 r-^ i yMfJiN^H 3rm 
dd Hl^ *dd>dl 31dft ddxrddl 

d^RS left difa Wd dfaefa 
r^riw tt^t ^rg^RT dirt# 

3d u lei >j||fa cfo^l 3HIH U I 3T^ Hldei d?t 
^dldl^l *dpd 3Hfadld dfe d^f, 
?R 3iMh=dl fad>Ndl WPW^H 3Tm 
^?,i#£dT ddTdi WIT d^ 

UT d<£rfld¥d dd C dM cl \\ 
difdl d4 3dFl ftdlei. dW did dcf> 
3TgdTJi Pmk W& ~ ^dlfdddddl 

dff RH^ld wn ?>dTd<N<d fr 


dl^H ipdldl^l dfsddT dlo^ 3H>Hri . 
rdig^ dtd£ $ W dld^dld 3TTeff 
dT^t. 

3. 3Hddlddid WITT 

3}dddT ddR P'dl-dl <d^'d)'i-ddl 
-WiMWdjfl Weff. tfH&M dT35 ^RTT 
^t, cdPd( c^ld d^T cdl dT3T% ^dSdi 
ddR | dfsFdl ddff *R3 ^RT ^ld 
dlff. IdSdl dd'dRT, cdT% ^RdT t 
H<d dd^ld J llo4 ddd\ H<d id-Sd) 
dddTd. t d^ dsF^ 3TT|. U°dT 
dldddd ^T^-%lfddd% dd 
RH^Ndl dSTdi fadjd, ddrigit 
3Tr^ddT dTad^F dP dHJd rdT3TTdft 




3HIH u I qfe ^1^) ftt IT J llc6 qHIdell 
feft dTRTdft. W n«£<ftd fe oKRcRdl 
fe^R. feqT% WW feft 

¥R#d STFfo 3T^ qfe. c£FR i^ife 

TTT3 Jfuqifefifl 3?m ffe[R ^m. W 

f gq qrs cfr^H'^l qmrt f feinm 
xldet Hlf. 

I§T qTTTR^f !TTd5 dR 

Mkufiq^ qqft rt nnft fefarqRT 
fqnfe fejq 3%. dnigst um 
Sffifk gafHt dRT qrram fet 3M5RT 
ftfr. 

x. cFTff anuidt -jrarq 

• q$5=fNqT sfedT ^IRT ft 

fell feft. gft 3T^ TTFT^ 
W 3^ g$sft% 3# ^Rb^fleil 
fsi=fe fe fet , ^ f 5 Ji?c 5 qqft- 
q>41 fin 3nf. 

• gsft 3Trfe feRcR WM 

qqr ^[<q>' 4 i »i 

(Tjscffe; 3V=hf-ddi ddidyci fqqk 

$flei.e51 ^Jp5 l%ife Rpfd ffeRd. 
w ^fen nra irt qqfe dnigst 

ft £Jc5 fd§txT R|^H . ^R 

Rsft q fe[ ^o*l PihI*ji 

ife 3# mqqt cR ^fesR Rfd^eil 
^Jo5 hI^JH 3h ih*j| ri||-cj qq qqi^ 
^•) 

• dfWfoRCfrrd ffeRRT^ WR Iddfe. 


Xo 


W rj rc64i q^ft'cR 3^5 fqf -rh 
irfe w ngn g^T 3 tot 3tt% ^t 3?m 
Tjaftf qq ^MRTTft fett RTCfe^ 

ferdt, 3tfcTR fefdt 3nfe qftqfq 

nfeqr utm 3 nqR fern 3 ^ dR 
3TrRddMT TdTdt %eft Rlffe ^t gc5 

fefdt fwM qfet RdRRd 3TTfd, 

yfedixfl fe ^quqiq'gqtq qfe fefeq 

HTdt 3 tt|, fwi fnc yfeq'wi gs 
ferftqr 3Rfe qftcfrTH qfc.qqi feddd 
MR Rldt f d58flTd fedtdt 3fe. 

URdR 3Tm W R 3 ^r wrng 
fei:gq sfsF^dFi RS. %fqqq^TT 
q®qfqR 3qmftd qfsFfw 
wg^ Rft fen firearm, in nfefqqi 
^fmfeR gsftnT q®jfen 3nqfe gqi 
¥tn qnd5®^ 3nf f ffem 
UNNrfld gfte nfeyqig^ 3^n; 
niddcjuf feq^ fefe. dfen 
gqqq qqgw nnftqfetft fen 
3nfe nw\-feiiq f g^ftqq^ nf 
qq^ qq qrrgq feqrf mrdrf ¥T^q 
6 <et. 

fet fet 3 tq? ^00 qqq ^RTK 

■ ■ 

: q^fto 5 ft^n, y,chelo 4 ISKI q^ufed 
fid 4 i)xr ffqt qqfqq 3 h if cl . fi^in % 5 fq 
q^ddirrat 3 qqq. 

3 h jdid : *fld 1 




rfT% 


tf<s(cb : 3T0fe 3nfq ^I^Hld • 3RcT^ : Rt. ?5. e?t% 


Tft^T qRjcTFqT 3TRR 

$ife^rcf< sfjtt 4 fwrRti 'j^ratA 
^F^PJTF^n =ptd=hid rl'^eil 
3nt ^ft? totot wwt 

^TTRT/^crRT, r^T ^fF^FTdT 
wswr^ cF*ft riiix^mm 
^1 IdeSTd ^FT? 2TT WRT <5^ 3RI 
^KTsff 3Rte5 cR ift ‘3^! 

fwrNft ^FTRcr ^TF^TT^TT 
RcMd^teT jjcft y=FWd!’ 

MFOT TioF cltll'icfT 
3f W^TcT^^T 3Tmi 

RSFTFTcR t §1^ f^TFft. 


W 3TTdT ^d‘=F ft fw RT^rT. FTFft 
MI 3TRTT W3 RkFcd 3TT%. J^uyxl 
■WWiHI ryWcW cFloS'jn 

cfTl <i«+> 

^T qdz^FTFT 

‘ch'Mcfl’ 3rd *-'^fdTd. RtfT tftdlc6l BF^ 

RSFT ^T3rd f|q^t TT^fa f%3fT 
3Rfq#|t RT^rT ft 3fjfq# *ft 
3n|d. cFMbifl-Fifi WTRT 3^le5 RFT 
■dw^tmiRsii 3TOcfr r^rNrr 

wr^'l 3TTfuT 3Rfq# TTJRT ^RdT 
ffa dim. ITgrTRT BFFF^T^T d1e5 






RTsfh*f| 3^e5 

RFTRF 44t. 

cHMbiff-bifl q^lxfi iTFfte RFT 
'ftr^WIWI 3TOrft. c^RT 
RWlR "eHM'oifr^l frT^t 
RlcHlcJ <=b< u< Miy lit otrf[ . 
‘#TT?M’ RTR^ RT 

cST^ri^T HRR 3Tft. 

Oh|v5io4|j-o^| \5lcjo4\J|c(o4 ^000 

3RRft 3TTR. rifl^cRl 4'^;o4'i;n 
!Rldl4 RTR4 3^ RTRkTO 
RUT RRff 3RRft4 RR^, R 
TRTR RRR cRfRI W R^RTRRT RT^td. 

RlTctRT 3RRff% RR% PmMl 3RTdTd 
W RTTlft RRTRt f^RRI 3TRRTR. 
i^lcR'dlR - xfRRiRK ‘UcRHIdRl’ 
BRTT4 RTTR^. 

T^yf RTR WRTRdRft (jfte) 
RTRoRRft OTRWRrfRT ^ 4 3 OTRdt 

3rt4. rt rtrrtbrt '-'KRMy 14 Iw 

RRTft RRRRiRKI RR7RT RT^ 

RSdt. cRTgft 4t cRTBRT 
Rfr^RMT Rlt4trT RHHdi. 

RrftrftRi f%RT 

RTRTRT 3RT^t RIRoRmI 
RpfFg^T 3RF4 cRTR R^cfft 
RRiTRT fRRfuT RT^R RT 
RRRRTR RRR:Rt| 3TTR^T 
44. ‘r4fBRR dfa'RRT’ RT 


_ ^ r... 




0 


RRTdWr RRRBRTRT RlRRTT fwr 
3RRTR. RT RRTRTRR5T RRRRT 
‘%tMr’RT RRR^R RRcft. cd Ml 
FRtfRTRcR RT^t Rft4lR< f%RT Rfa4NRI 

TRTRR rYt RTR5R . RtR 4 RH 
3RiR£RTRd< 3T5RTR^R RTSRT ^T%R 
RSdTR. cRT 3TSRTR RRR, RTTRBRTRt 
3t4tg^T Rc[ RR.MH RRRR 3RRTRT 



X3 


^RfRR RR4 3R - U 




f%IT ‘ ^TII ’ 3TTT T^JRTTcT. 
WT^TM^f TId:?TT ITlfkJITCTTkM 
3R5IT 5fBFT?I ITU itfta 3RTITI. 

TfHiT ^ R>k4'd 3M5IT RRJT 
3TTIR3lRT. fk^Td: kltflRfl, $1TI WH 
TTTd5, W, Id%IITOdTc^T^3R5IT 
t clfk 3TI 3 Rt 4. dTT^t MIM 
3Tc6IHT dTj| 3RTIRT. cIT Wt IT^T 
TPJITcffc5 TfWTMft TlTdTd. IcR 
I^klT RdTHid ?IT ifadlcR f%IT 
ITTIF3TT TTTeftd flk IRR fksKld 
3 TqFF^?T TTIdTd. d?Td IRJcT cIT 
3TIl4?kI lik HcTTcT. flTc4^ 

3Trai#R4'cT 3nfn: iit ?it 

krildfld MTdTd. I IdT ife ^T3R 
=h^lT^H 1% 4lRT. ITTl4 I^IdT 
3HI^K 4dld ^ Hl$1d HI if! I°T d^li^dl 

trt cf g^Rfte ww, m i*ft 4i 

3TOrfte f%IT cbllfld 3TTIK 
ITIdk. oh'Nodi-^l HTcft IdT 

SMkfl^ ^FR% TdTdRT. Ig4=hIR>I IT 


MR d^T f-6i|'| 

eh'MoifW^ 3T(doidT. IT 
¥RT oHNoin-cH 

irk ‘'T-dfidw’ dVr-dii 
iniBiTW ITlklT 
Mm Ilk WWT^ 

3TIcft ^TI^I°f Iefid5 
Hct. 3T5TT M4 IRR£T < ge5IdkTT 
kfdHR IT Mfet 3-fl=hf^d»l 

MRTt. ‘3TIT# W TI^ITMflfWT 
WIRTlk IT^ t M T 3T?t4. 
TT^TT^ IeTT? 5 WIF^IT IT 
‘%IT %Se5’ 3T^ JUdfd. IHMIT TsITItfl 
4^1 3RTdt 3RTfl ?R f^Tft 

3WdTd. ITI^kT% 3TWM ITT^ cR 
ITR% cdkl! IKKfcJI I#C WTFIT 
Mod RWI ^T IRT Hdld. TIT WIRT 

igfrr^f^FTT inr4 fwft wth 

3Rt 4. IT %^T ‘ifddcff MlV fed 

‘fwkw feOV ^u[dTd. 

y cbiyi 

‘■y^'RTHH 3TI TRTIcIT MMFIT 1=11 

Mm 3thirji d>n4 m « 

cRdTI. IT 3THI obModhll iTcTTd 
WT^IT IT^TT 3RTlt. IT 3THITI 

egfrMi (Twrft) i c^i^ky 

fin - TT^nll) k kl wk 3RTITd. 
3Pt^F TTlk iq^5oI ITMI 




Ttsrfks iitf 3k - 


i-, „ 

\ 

"■ '4 


Mp ^ A.T.P. PTPTPT P^ 
3TOPt. 3qfp PTP^ 

3#rfen 3TPPT W?T PcPP flPl. 

3#rfsFPTT UJP^pyy, icUfid PT 
3#rf?pfa ‘^PPfc^tfp’ 3TRf T^JTPRT. 
pt 3#ifsh^y^ 3cpp ^prii yoh^ffe5i 
wrn’ 3 # T^jmm. w ww 
ydWifpiyp^p (ppp r ) Tpjy 
%o% iujrd'-odi ppt^ 
pt^r Pst p \o% 

WW^PT MpA PpP P3^. 

T^ajP fce5T Pt 

qrr^t ftfHiidxi pip ifcft. 

Pi^dl dldcfld d^doP^d 
P7RP PRR?$TP 3RRP*. rifrcftei 
S°% ^ff PT^R 

PPcT. yeRT PR dfPMRftd 
PMPI RTpfa PTRP prfsRP 
PfRTPT' . dPTWPTR^P 
qq^5pq^5 »oo % 

PPMIP wfcl IftcT P PSPPT 
PcPP P PT^t, 


ohModf-odl PPPPTeP ‘^ftdP5 PPRT’ 
3RRT f^urdTd. <PT SWWMI PT %C^T, 
%cpp fqpRST f%Pi fq^ ^5 ptrtpt, 
cPMft PPT P5Pft % ^o qqpftdR 
3TO%. 

PPP% dlildK ^TttfUdl^fdl PT 

cpf^FJTT^TT pr; ppppipi dddVi 

PPPTP. Pc^ PPPRPPT PPTP°NPT 
PIP°dMI Rgq^qPPTPT MR %T55T 
3RRTPL cPT^ PR PPP^ PPP:PPT 
‘J'dfdl-odl PT^teT 3TrprRp PPP1P. 
3qqpPT PRTTf#6PT #PTP^ ppfa fp%P 
P^PTRnP°f 3RTfxrr ^PT PP5^P 
P5TPTJPTPT^ RR^T PTPP 3RTPPPT 




XX 


^tpfq^ qptf - u 




xWxfiMMi fti q+Riwi mrftT mwcr. 

3 Toft W STlft ^bft^TT^T 3WN 

WT#qRT 13^ 3TWWRt TORf. 

3TT^T 3TTf$FT W 3W 3Tftft%eT 
fft%g Wdt% Wlft 3-fl ^oAVr(d . ft fftfftg 
mpnm wtrt dwiftJd mcdM. trw 
fe^Fff W TRW imft ^FR% 
(« 35mm wh imWd mcwr. 
iWdld fftOTTft ftt TR 3 Tc^tT 3TTmff 
fsRTT 3TT%. 3TT£H 3TlfmTTcfte 

T*wft 3qgftt IlftR. HT ft fft=b[cR 


r?riw HfpTd rjfHftrfR ^ 
it WRrft 3Tmrrd. 
A.T.P. wt HiiftwTcr ftt wrA 
WH fftiftw mCrfRT. H=ft^ Hftk 
ftrftR d<lfft=b MM lul l'd A.T.P. 
3raft. ft otft m fw m 

ftrftReft =hi^d(l n g^g HTft 3 wi 
ftftrcT fftsftt. Tfop ^rr-MTd 
m ftR wrartm mrR rr ^ 

TTRt mm #RTRTRmTT 3TIIRMI 

rRt ^Rdwicft %ht mftt. ftt 
wrft g^ftlft mm mmr 

d'Wldld 3TM?ft WTeT. 3T?Tft;H 
RRtmTTcT 3TRTftRRfte5 ^ RRft 
3rf?dm m wrhtt mfi ft)V*nft 


wm^ 3rrfm 3rftft%ftR5 ftd 
HTftfft qcJdTcR 3WT Ml^ 

TWft fdm TRfcWRT. 3THT WK 
mTWTRTT qftfdW wfmr d[c||T>4l 
wnftt 3 tthw ftsfte 

=bT$ftftn IlfR WHRT %RWdTd. 

ft WS T*wft TRW fta^ MdWJTH 
mft mpr iR-rt, it 3T^t ht^wt 

fftw 3TT%. ftllRdWdl tR TR WI3T 

rnwR wtht Rt ?rm ^Rrrtte 

=hMc(i^l wra Mft mmrrftr. Rcftr; 

WT5TWT3T W^ITWT HRcT RT 
RaJdUdT-ftl Rott fftsft. RdR mrcftd 
mT3T% TRW ftRt WR WTdTrT. 

dWRd 

WRC d 3TRHR IFH =HWoif HI ITIPTHT 
Hldldld. 3Tdlfft=br^ldlA| W3dN 
RITsftTTdT WdWTWT dWlftt 
3TTS3TTRT. <eReW ftd, djft HTfoT 
THTWT qwlcdifWI ftR 3MT f^FTH 
TTIPTHT ^Mod'wl WT Weft 3Wft. 
xft^ ohMoilidl WT, eH5FT, ^TT% 
^gft zfM T 3TW4W 3I^T 3TRlft. ^FTTHT 
rdiwi WTT gglf-odT 4HfcR-d TTIdTeT. 

^H3Tft dftr^TT Wft ^^ftd TReT IT^eT. 

IT TJoR td H%d^ 3TT%. 
RIM Wsftcfte WHT 'TdHi'dTdV/ 
WII 


xq 




4444 4Tft4 44 ftrf 3TTf4? 

443% t 3TFTc^TT 4^1% #d 

3tt%ct t 4% 3Trqrwr ^tsff 3w^ 
4% «WR 444T 4T ’4^4 q#t 
fd4% %4 4# % <jcfa 3TT% . 
ohM^’l^l W3 4f<J|RJI 3T%4 

^TRot 3TT%?T. c4kf)M 4[*%ld 4R4 44t% 
HHcfl^fl 44f44 3TT%R. c4T%# 43^- 



iMI | 44fa 4gr4T% 44FT 

3TTK. qfejld 3TTfuT WCM ^ 3W<%>'41 
Pl4l4H<^d 4T44Wrg^ 4I4°4HI 
3TReft 4qdl44T% 41^441^ %kr<=fl 
WT4RT. 44gifr%g?fqgjftq WtR^T 
F=F 44C4 3n|. RTTg^ft ohNod Wl 
4FRftF4T% W gi4RT. f?TF4 4K4RT 
4( J KW< M W^TRTT^t ^T!4Ft% 4$T 
cTf^T 47553 qg 4TdTd. 4T fsF%4 
q4F 4;i4o4M4l 4FTrg%t4 4g gt4T4 
3# 4T^, 47 ^dfagi 374F%d 3W<q>V41 
=hl4odMl 3T354T g^T 4g #4T4. 
ryigoi rt aNrcfttf qqq% g4q% qr^qr 
gtwm. 

3) WfAHMi 4ifd4TLK : T ffe 
w^; 4r% T^np qrenqfqq; ti% 4 
<Wf4fd4 4^431^741 3qfd<4;(3 4FR 

c4Tg^ oHWodi-cflg^i gpft #% 

mm fqqqqq q^^% ^teqqmq; Tfte 

444% 4 37354T44T WFfrT %% 4 


c4wiif) qm giqr. 

3) 447T7T 3JgW : 3774441 
444447-47 44747453 444% 

qmid %q 374474 . qif% 
fqqiqicfkF g7f%4 J7=FI4frgci 44q54R4T 

444^4^41 f%%4 3TS453T%4r. 44^4, 
Jrf|i-4lo4(4H 73r4747?q %TRI g?f%4 
4443 , 4%4 47f%q qqqq gqq<qr% gcrc 
qrr4% 'FWoqicR ‘%-4K%<{r4 3ifu[dfd. 
f%%gd: 47 44N4<{) gs£ 434^4147 

3774457 ^ftwisft ^fr^rarr %4 mf\. 
3qsrf44 c47g^ ggw fq%fa 4-^ mi 
4'3IRI =F14oAfixfl #n qqft 474 474. 

4473 f%a7%te7% #f?r gggqiK 

Frfjqr 3 #f $fe4W£% g4 
3753745 qfkg %457 gtWT. 4474 
■Fqg gl% cbMoqi-dl ^<241 4^41 
^fU4fe5l 2^544: fiqq JJ=FRN 4^!^^ 
gf?T 3n|. 

x) 3^Txft gT^rTT Sf 
4idicHund)M gfccKri i : yrgw, 
q4i4<'JKd sm f^FFft 

^FR^ W] ^ ^FFd qr^4. I|q qi44H'l'-4l 

qro, 4lrgR 4 ft, 4#qr 

4FTTe5M 4OTI4T 4ig^ r4RT 44^ 
g^#e5 gl%. q.iwiRW'gq 41 ^ 
gq g4%4 45T4 4T ^4^4^44^ 
obi'd°4idi qigq gt4 qr^t. 


XF 


4^4 34 - ^ 



ch Moil in i cii-dduiimidi 
cnra offer? 

fen fefe fe, 3TOT fen ^FRT 
feRn nmRfe fen fe rfr brst. 

TflBR 3Tfe cR WFtcT fen fed* fe 
e5T^fe. TTgfe eflcfvg, WFTMteT, 
cRcRin ^fdT ^RSjfeT Rsfenffe 
fen fe. T^op WW nWSJTT WT^T 
3R5 fen fefe fen wmranr nnn 
nfe fen fenn mra fes fe. 

ehiMio4ji'ci fed ^Tcrffenwnft 

feT ffefefe fe fenm Bnrnnfe 
fet nfe nrnnMTfel ‘fe 
RTRTWTfe fen ferr’ nrnfe 
WR^nm fefeR fe. ?fet n?n 


feffe nnK fen. cmn 
ohtdcdfei nfen y=hKixfi 

fefefe n<R5®n 3TT%. 

feffenfe nnnn 
*\ 

fenfe; ferfe fenfe 
n fen femnr m fefe 

n?nn fen ‘wrwf fen’ 
nramr ^nnfen w 
fen. 3Tmrm ffenFm 
oRn°nife mffe 3nfes 
n>7Fn fefelfe nn^nr m 
fefen mn fe nrfei. 
feT §rfe 3mfe %fet feidfe 
nrffe nnn:w nfemfei nrn^ 
rnfel. fe fen nfefe nnfenn 
fefe fe.(fefe tfenfe 3ranr 
fnc nfenfe ^ferfe fen fete 
fefe fefen fe nfe) nmten 
feR fefe ffenfe fen fenfen 

feT ^ fe brit brrr. nr ycnRndr 
firefly.org fefe nn^fe RRRR 

fe TfeR n t 3rfete nnnnrnn 

Rgfe fefe ynn?ni RRTRT. 

dreams 2047 n«jn *rmK 


fen - 3fer fnsrrcr feuT fegfe 

Rfe 3H jciit; - <evijg ?mf 

nfe Rgrnn - nt. <5. ofrt, nrfe 


Xl3 


ntfen fe fe - %c 



#tsTcf : 


nf&WPM cjoTgt^r sn^eTT 'HNc^eill W RfalcflW ^TRJd W 
f^TN fwfr. 2TT [cHKI-1 ^tfeT§II^NK^ §Kk§TTWrf?T, §>3R qifeTRgT 
qkl^f Mo'ln-oiM dVsIHHifd, 3Tlf&T ft?TRFR WgjMT^T 3Tpl4§FT 
f^RCTrfid 4 J l4 J loodl ^fcR ^TT 'dHdd'1. ^sTTSJT fksTTd cf^sR^T 
f ^Rwarr 3rri srtt qitcinte ?rr #idsii-41 



•v* 


^Twt 3TFRR, HHf^di^l 3TT^R, 

yy^fenr-dw otbfr, ?rra^ 3 trrr, 

^TT% 3TRFR. . PwRIdd t 3^F 3TRFR 
3TRe^TdT tT^f dMdld. W 
Ritdsrtd ^ri 3^f=hf<w[j|4) ^ftefr 
%dft. WT rJTFft 
TOT f^t. ^ ^TT ^l=hTd 3^ 3TT#re^T 
^TT RFRT TO^kT-W'd 


^WraTdT^^f3dft3Tl|, 3T^Tf^ 
cR 3TfeFT)^t flFTR RT^t. 

3?FRT ^Rh^l d'MId 

3WdTdRT JFRPT^ ^R[<fl 

^Ficft doRRC TO ifcWMi ftrft. 

3TOT RkfRSRftd WTWTd ¥^?T kdiddl 
%TO RTRT fdTR^dT kraTR RTdd R&. 
dTig^ STRc^TT ys-'kR Rdfa, jfe RR^ 
tfuiflxfl ?JTRT TO dfRddl 
itrft. Rfurdfrftd #3^f. 
ycrf 4;c'4HrR cRRft RTT3 

3TWRT WTOT M %dT, 

TRJT cTt cRRI fc RSfdT. RTO 
yRRIdl 3TMk+d ^Wsfiuy 
4>R-fft 4W<Tdd4I ^HR-ddl 
sNTcTTOT ^f?dddTRT 
3TTRdRRF% 3TRRRJT 

f^r. ^tfr *mrdt 




^srkrs rM 3^ - \c 



^-rt rtw 

RfdA'dTT R7§T FAd'k'dlRd WdlA c[!RT 

¥R r^RT ww^ RiidT arr^r. 

R>Idd ^fAtft At ctA - Hlf^rl cR 
qqfteft 3F$ ^eb'dT'fi 3Ti%. m «wm 
TTFTOT dTft cbci^lAid 3WT RSRtflA At 
^FTTT ‘¥rWZr% ifZR ^ fill 
^|A|A^m’ RT \Z^5^R STCTdtrRT 
RT%ftoT RTgAeft 3TT%. 

TrFtRRSTcS 3 rA - https ://www. 
youtube. com/watch?v=s65DSz78jW4 
\RT At 3TFfRTt 3TTt, 

^ftRT At fefAdtd, ?R d)R>t41 dt=b'c6l 

At BiftAUi. q=b 3nfd ^r wsr RR?ft, 

f%RT IlFT 3Trf&T #T RFSRT RSRft fAAt 
3RMFRI 3Tf<£dfl RTRTT fcfrtftd ? 3MT 
srtjtrfe fttft 3TOrRRT STTftft 

PFRdcRT. thrt fAftm wRqfd^ irttA 

R7 3TTfcRT 3T5RTI Rffit, W\ 

WRRF3TT rirrtA A WWTUf Aft 
(ift Aft RT%ftera Rcrst rit) rirt 

RFMplfAd IRRT Rpfdg-r^l 

ft 3Hf=hR[cR 3RRTftR 3T*ft. W 



liR,gR, %PfeR£RRTRt^^dd 

3=n%, IT ft^R Rlldftd Rift 

RTgRTT. PfRR^I ^fadlft RFRF T^up 
% ftlodRd RTRTTd, % RTR RRFftgft. 

RTffcftRZTRSR RTtdPFtd FRri: 
ftftf RT fthdAdT RTRT RR*T 3TRNVRI 
ftRTd Hldl^Jd =blM °b< u llt I?R 3Fft> 
RRTRR RT RRidftftRI RRFRTft iftRi 
RcR ddRId RTRTR. ftwft fRRRRRRT 
IT RWRR AAdfoAR fAPdi'dl hlfAftqd 

3T8flTRT: TJoFT RTRt iiftftt. 

RfadTdcA #ft 3Trf^T cRRRft 3Tf[tf 
Rfd'dRlI RRk-RftA i'TdlPdrd RT ftftt 

ftft RT RTfltftRdRJR 3RTft RIR'ftl 
3TTfR HFwiRcbRRftcRI gA AtTRT. R^Td, 
f^TR, WRT, I. ftRRftRT %fRRdft 
RTift fRRP-RT'ftT TJ^fRcTftcRT IT 
RlfAdlRd RRR RIM, 3TTR cRlftd 

®H<oh|oi|jcH ^rft °b<|cfl. 



eMS^h : ftrRft^fft 


R#d ftft^TT ftsrmt Ad [d<+>. 

priyadarshini.karve@gmail.com 
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SDISAHd 

HUM 

aianoai 

3H1 

The betf booh obour 
contemporary soooco written (or 
the kjymon that I hove ever read... 
Read tbit book Twice' 


The Trouble with Physics 4 T dRRT 
Rep g^Tcp c||-cHld 3 TTeT. eRMj dt 
Tdldld t keft cf^ '^fcRptW 
§tn?r ^Tterr cp^kr 3 n%cT. snf&r 
3 RZTRFT 3 TT ^cpr|^f§ft srg dirt 
3 RTcf, RTT ^TooqT cPTS?TT ^TcT RlflcT. 4 T 

ds 1 lPl«ldl ^T£ 2 TT 4 T §kn?T ^p didelMUl 
3 TTWt RdcW 3 Trf&T dPWf cPROt 
dpM 4 T ^TcTcpTcT RT^cft 3 TT%cT. 
WTdTc|-ld RTpft Hl-Seleil RRT 3 TTT 3 T 
c||-c|cpNAfd 3(1 u l^dld £c|T 
3 T^ TTSel. 


^TT ^rT Wtm 3TfB fen dUdH^l . 
Rq 3Trq?TT dT rtrwi qfa qr^3Wdt, 
?4Td R.IPlUR. ^RT RR^Rq 3TR?t. 
RtRT-sri qlm^ # # mA rhth 
SPJRlPp ?4T Rc^Rt RRTfcT RRRft 
RTf cfp| Pfrlfdd RUTRRdT 
^■Uffdl ^T3Rrf, RTSpTT, RRRftffRR 
RTR M«TH TTHTct, gqTdT ’HHMmI 
r|rt r;wm qrtpp m dqwRH 
r.'Prri rtr^cl 

RRRft 3 Rg^wr RR?R WpT 
m ^cjUAIWI 3Rq# T3=p TTPf 3nt 


\o 


fddHMI. R<%T %TfRRTRT Rd^dfl 
RRT qfa dTRdM 3# Rtfl, d'gcH'fdl 
TTFTdf RT^t. RR R<%T 1%FRTn&cT, 
?4T ?4T ^idld RtR =hl4 3TfI> % 

q^spjqpsfl 3RTR 3RRpl^ R?q°Prft 
3WdTdd. % Trfqcft 3TOtfkd cR RTTRT 
RtsRTRRT ^qRRfq^q, cRTW 
TT^Rft 3W^T4T HTrdK^d 
3TO^. dt 3TOpl, cR cRTRT 

^fpR RPR, TPTRT 3TRR ^TRTT 
Rft RRTT t ^T w rrrT t 
Rtfrf^qTW RPFRftq, cR t RR 


3 r - ^ 



3Hf?dccird dRf 3dk, c'dldc'dl dTRS 
3Trf^T ifdd.Ti'TWc'd Rk ddkt HWI^H 
wndk 3 to%. k nnkd T[d^cT m 
dTd>T 3TOdTd. r^rr^ft kddk 

fTToSrTlI dTItd . 3Tdk dTIddTd 
^IfWHI cdRTTk d'l'JFdW'l kft 3TOdt. 
ddlk fdcSMrdi WRIT d>Tdd ddk 
3Wdft, dk dft fkoSTdft cR cdlk k 
^fddTd dc^Jd Wlk. 

FT gfdkd^d WFJd kk kd cdtk 
ddd 3RTddk, kjflFH fkdkfkdd dT^id 
dT^ ddFddTd dfk dlddd 3TOdTd. 
fddld % cdT cdT kdld Hldl^d =blH 
dRdTd, cdTdT d# ddddl 3 kt, 
3ddT WdrdRft / ftf^idik fddHMI 
RTdT ddRkvTI 3TT|, k did, k %gTd 
d?TT dc^ dd.dld ; ik Rkdd dk 
dddd ddkd$! (...) 

kddT RooddTd%Tfddikdrd?k 
dT fddFdT fdddid^dkl 3ddkt Rdd 
$N[<idk fd'M'Kefl. (k ^ o dTdNRft 
ddd.ddl 3d|. cdTdT klT 3ddTdT 
kddTT.) (...) 

V^° W ^RKTdT ddtdt 
ddidl^-cdi quantitative chemistry 
dktd dkdRJd dimkdT 3T&Rdddl 
3t^Id 3TTvTdT ktdT. ^ddk did 3dfk 

JddrdkdTkfddddd^d ^oodkWdft 

itk. RTd kkddTdTT dft 3ddTRT kdtk 


klk. d^k, dddd, dTOTdl, fkdld fd^d 
3dfk Fdddkdddd k 3<S kk I55^S 
FT2 dfdkl ikft. 

3dW 4dkkd> ddfd dT kdld 
kk kkt drmk. ddrm it dkRddd 

3Tr| k dddk . fd|Jddkd dFTTddT 
dddTdk kt dk 3Wdrd drk fddd 
Rddk. dTd ITdddddl d'JlFd^idTddR 
RcRsrfdldk dTd WtdT ink. it 
dd'dHI d^dk dTlk kk. ddddfk 
^dfkddFT d fddrR (interference and 
diffraction) dTTJd dRTdd dT2 ink. 
fdsjd, ddddd 3dfd Fdddil'd dtdT 
ddd ddddT. 

U3° k Ukk cRRTTd d^dTd 
TJd^d kdeddl addldl 3TTddT. kd 

3dfk rdidkkk 3rkdk nrdk'd 1 tlk 

drsk. cdk dkkd'l fdigdkd 3dfd 
kdddd dTrftd kdd ddtkdk 3 k kdTT. 
fd^-fkkdRdt ddTRTTk fd^d-did 
3# ^dddfi rdk W 2 %k. 
rT?k rdlk RITdtk dKdMTdkd dcfd 
3Tylk^idT3dR 3wk k kk. 

dlfddi ddffkddk 3TdsT)WN 

(entropy) k kddtdi dTlki. 

\C6° k S^oq ^tRTR lkdk=T 

3dfk 8rT fdTFTdT did dTddT. 
dwrtw RTWTdT 3T^dRT dRdldT 
gsw dccqrd ddd ^kkk nmd.dd 




kdfe dd4 3 ^ - 


ddR dRJ^d r| gd Fu^id'H 

Wfti ygddl. fsT3Tft 3 tto RcrlfdRdl diidfF. (fdfdR 

RRra#di fkgTd) (...) 

3jc)sbnwii f%dT i^dTuI 

i'dRFddld]| ^FFd! fddRHdR dil'dcdlffl BRHR^d V^fFd RId-iFdl 3RTdFdl 
%f$RlfF% RIRd T^rrir R^M. d>ldF|F ^ddddT dl RldcdA 3R?dI Rlddl 
iFd RRld, cR 3^ dFdRdld.g fddT 3RdRdddRdId% dltF. >JRT fdRdd^ 
Id^d dT^R %dMRTT^ d^FF Rid RI?F. Rgl. dRlfddT gtRRSRTWl RRRTT% 
Rg RRddSd Id^d dRdcl 3RRdId. d$ dTd WTRf ^URIR'I'dl cdT% 
dIRRH R£d 3M 31dR3RTdTd £dl% RTRlt, 3Rfd dlRIdl ddf dRRfF 
RTRT^. dl dR#dT dldloiT jftdRgR dTT=R dRfT RRdM iFddl (cdTdl RR 
%dOdRR^t 3dF gid 1 ! dc; %i§t), cdhdl Vjsft 3RFdRdFddT dldiF 3dfd 
d'-bW Hl«n ®Hcl. 

(^. lM 3 ^ ^ lis TT^Id ^^JltcTcfn^i ^RTT RiWIdfld 3d W^T. ) 

ReKTddM fdRJRljddRdTd fRdR 3TTfoT 
STTfRRRTfRdT fdf?TR TTTRSTrR flTdTTcT 

RdR^d^ fd^d-gdRicdbl giRif 
dR RfdlfF gdl-cdl RIPdH Ril3r. 
dl gdlRRRdl RfddRT fwF WTR 
'IM-ilRIdl 3Tddg 3TT%, Rd |F dR 
lj| dRd Rid did, | RKTd^i fdRTI 
dT3i dd><F. 

RlUdT #dRJT dill RIdRI 
fdsJcfFd $FdIdI Rdll IT IdT ^dTdcdl 
R^dT fdqdHRI-cRl dR^ddil 3WdF. 
fd^dRRT^t dRdT ^Idt dR d ddT 
RRTTftd RRd> RTpT^ cdl %dl^F dRdl. 

3 dFldcdl^ ^dRJRdrll Hgui'RI 




d|d^>Fd %dTdT RdTI IT RJJd 3Tddi. 
PId3d dTFdcdT|F %dTdfdd%g%d 
d,d dddTd fddRd 3dl ddll 
3WdTd, dd'-KId gd | %*FF dF#fd 
3TOdTd, RTRId RT|Fd. 

| Rfl^ gTR flRR fdgrftd 3Rfd 

gd£Fd sFd H gFd 3d3d gddiF 
R'iddld. fdRRT 3dfd #dT fddR | 
fdgrfFd %d 3dfd ^d^td ^d dT% 
RRFRTM 3TO^ di RI J Idl'd. 

?. 3Hnn ^dTrfFd ^dd?td 
#d d^ 3TlFd, dl rdT #dTd 


&W> - *,6 


k|IRRRT RT^dRk. 

X. RR T37RTRT Rdl'dld 
^ 3kd, cR <RT afoRT ^Irt 

Rsi'fik §k Pih1 u i ik. 

RT Ofi TTf^Tcft Tjkk W RtS 

wNr^ft rrrt 37 k %fr, €r sm-wid 
kngcf k (^kk) skTR iiddid 
fRRk ITRft, RT RToiMRRTII f^rfk 
(xp£k) £k kfdR R£c[cfk Rc[dk. 
W rohr-^i gk idkl irddM t^r^t 
wk akk ^T Rik, R^kd RR£T 
3Rrftctr£t ^rssMTkf: rtir RFik 

k^rFg^^k dgH PihWt ik- RT 
dWRl kT (RRWNI kr) IT RT 
t rkkt ^ry«R fikRRi 3 tt|. 

3TT^RRT^^ RTRHdT k%g 
Rk$TRT fRE^m #T flRRRR RTTRlfk 
3Tlt. 

» . ^=HWT^ fRR Rcfft W 
wtt^tt M^trt^ RRkkdwk 

Raf fRRR RR#R 3TT%cT. 

R. RRRTRTTRk RR7R1TRT %R 
R^ M$TR'iRTdi) RIRsTM 3TRRT, 3Rk 
RRTTRTW RRRRRT ITdRTdfkT 
3Tc|d<^H RRRt. 

RTRTRjft RTKRT RTCWFRT RT 
kRRTRRT RTR TJd^T f°TRR 3R^. 
k^IT RRTTR RTlffRT R^R 


dRRTT, cRT 3Rk R^k RRdRRl 
R^dlft (Rc^T. ^)RTRPRRTfRRTR 
RT^RRd R^IcRT. cRTgk 
^«kkpc ^RT-RT RRRWlflk 
R> l ed kid RRRRRJR RTIR 3RRRT 
RTfl^R, 3TRT fkcfk RTTRdT RFt 
RRRTfRR? ik. RT RRRRTdT |§R RRf 

rtr kk kk. m ?RTgk ^§RRk 

RRkdl 3RfuT ^SRRRT RksiT 

kkldRI k§R %RTk RRRT Wtft 
fRftSiRF RT cfa RRRTk R^sfkdRk 
flRR k^Rcdll Re^cfk RTlk dRTR 
ik. ^RFBRT RkfWTRi kRRTRT 
|§R% RlkrTcR RTRJRigk RTT^ RTR 
RTRTTR^RW,RdRRRtd^%kk 
kp|IcRjR€k dl(M) TjfWcft RTlkt 
RTgk RIRufk ks dRTRft. 3kRT 
RRk RTRdk ^SRk Rfkird fR^R 
RRRTR RiPi MTR RTTRTk RRft kflT. 
rRTgk 3R|RRT^ 3TTRRRT RfleRT 
ddfF^fl |§R% RfRtdld Rt# RTTR^. 

^RRW RfR#6RT fRERTRTR 
R)To5 IT R^ M^RTTRTk f?§RRF 
RRkdT ikr. RR Rrgk rrr%cTRrt 
R k=h<U| mk 3TIRTJT flRk Ik ITRt. 
3Rr|RRdr4dk RRTRTFRT %R IT k§TTM 
RTRRRTR 3TgRR ^ ik | ^RsT^T 

kk. 


<A? 


kk 



eft 'tHleftn 


dcM RT^SRT 3dfR 
fd|Jd 3Trf^T ^<sfcKrcf[-*fl fddRRft gRJfcfl 
RRft eJItsRRxfl, fT RR 3Tr^RJf^ 
RRddl. 

TRTRd' flR^T -\ZRRRT 
RgfR^idTgRR RRdTd, t cdA %g 
3RgRT R#T RRRTTRT RRR cRft 
<KsigH f^dl. Rlfrl cdld ilfsb^d 3R^ 
RTS ^TRf RRTT RRT dRRcfRR 
3TTt, dRTR RRTRRTff RRTd / 
gRt-RMif) 3TT%. 

Wo RS^ cRT^ RdTd f§T3# 

3m R^fdRcD (rt^srIrt fRgrd)ft 
st)'ifd=h'r(l RTdRI RTgdft. cdTgd RTS 
%^T 3Hc|d)^f|-d1 gfRcft /3TRTR ft 

R.ToiRTNT Rc[dd RTdT. 

dRT 3Trfw RRT 3TRTT RRRTrd 
RRTTT 3Tf?drRTd RRdT , ST 
RRRKRffd RRIRRd gd fk.'JfdRRR 
fdRjfRd ?TTdft RTgdR 3T% TTc^sf, 


WT, TRRddRT Rl RIRM d'TdldRR 
RR $)l<ri. 

RT fd- RR RRRITRTOsRM 3TRTsR 
3TTRTRFRT 3TT|d, 3TTfw ^ fRR Rdd 
RRTRT RTRd RTdRr 3TT% t RTRcRTdT 
R>cAH -gR><r) ^lr). 

tfWM RT^$#RT %gTd 3TTfftT 
gR fegTd dMRRi IrRRTT ddR.TdVRI 

RTdlRI S%TT dRT RR RSdT #dT. 

W<A rsR RffsFKfsH TJf^RrarT. 
dlR?fd fd%S RT^8#RT fkgTd 3TTfR 
gR fk^Td RRft RtRrt fdRTufi RFTR 
RRft RMR41 % 3TFTR FdR. dT ftdt. 
5f|TR SRdd 3TTfftT Rl|dSd RRRT 
Tmr^nTg^ t RRR w fR. ^ft 
3TffR -gf^dlRR^ dlRTif fWI RR^crl 

^ft. FhR j fldcR I RSTR^ft RfsFRT %Rd 5 
g^Td Rrfrfg^ RSdR-fR|Id -gddird, 
gRR, RI^dR (3Tg%g RT^d ^RRTF 
RRdT RR, 3RfR \f%3Tt3TfRdR RTRd 
^Rig^ ftft, % dTRd RR) t RRR^ 
ft?T. 

3TMT^ 'TR-dlRR. Rdfd, W° 
R^fd RSdR.'JIhRI Rc^rfd % % RRR 
wr cRT RdcoRM RT#dRd epriF 
iR^id Rf'RdRTk ddR Rd. d^T- R°J^ 
standard Ri%d. RTd#T RtdFT 3dfR 
^Td lTT^RR|d RT^^ 37RdTd, 

^3#rg^ t sgR r^tr, r^:. gdgg 




m - u 


4tf4#F4T sjftf^Wfd WT4 
3Trf^T ^^iirr=h fkm IRTTd IT4 4RJ4 

4T4r4 44. 3^r|t 4 t 4fedMT f4441 

fed RTJTF4 ^^63TT fa^idl'ldM 
44# ddd'dR mm ?Tt 44 RT^ld. 

3TfdR^JTFF^T 3TfrWB5T cR^d 
WM Rffa ^fcfdl. ^'3r4Tf)^ff¥rd 
f®PT 44 fsT3Tft R44F4 ITTdl. 3TT444T 
44F dft 3TTf4 3444WTT4 4%T, 
dR dft, fM, tf'-RdMI, 34f4 
twFddiRH RMl 3T^'H) ^Fr[ 3TTfd, 

t RRT44. lff%44 

3cR4f4 ^tcT 3RFr4 
4lfl4 ift 4T4fl4 %4 l!4. 

wftdrarwnT 4raTJR4 4fe^rr wjtrt 

d>wj|H<i4 (black matter) 3W44T4 
3tt 4 44. 4t Rc^srftp wm\ 
444 cr 4<t RTfNt, w 

WdR'd^l 4d RT^. 

6 ? wr 4ra3rq41 4 ttw 
34 ^rrft RTd4 41 f4w ^frrcr 
dNddN % r 4 fc^THT 4WT 4T44 
3TO4TC. | fdW Rdf %THT RTK#4 %4, 
?4 t 4 t 4TR4 3TT|. ^t?dlrfldl 4T 
^Ilf4>dld$d dcJd'JI d I44> ^lr), 44 
^ooo Hd< 4HHId)4 4,<l4 $lcfl 4<So 

dm4d. 

3RmM4 ?V?4Rfd Rood^ 
4lf4#4T 14444 441 44T4 fdT. 


%gid 3nf4 mm wl444T g^l 4 d 
44l. W c4RRR? eFRfcw 3Trfw 
d'dldMI 444RRR ^U|U4M14 44^$ 
wtddd j M sr4mw^t 

RR^edl 3n|d - 4=FdR ^dl 4WHI 
4Rj4'H 3RT4 3tTf4 ^4 fdWRT 
34> 3 <S 4 >got 4T4T dark energy 4^4 
RI%fl 3Tf4. 

qui 4 t 4 4444 4>344T41 
fkgTdFJRK R42 444T 4d RT^l. 1=144 
414(44 4>4d() RIf4(4 Rid STR^fdl 

W444 44^1. 4dT ^ ^T55 4TWT41 

%9R5 4#d 3Wdd4l 14^4(4 i44l4d 
4 j (4 j 1'go 4T 4dRT 4Rl, ^4 4R4T 4^4 
4 44<i44Td Urdddd 3Tltd. 

RdTdN TJTJmTf, W'ld^rreTRTTT^ 
>ip!4i H, d Mi-641 RJMd ddd 

4T RT4 4dld JHdldd 444 3Tl4. 
3t44;(diddi M^4 4d41 441, 
^rrcTRoh 41’RM 3T4dF mP T ?n4, 
?4Tg4 3tT41 4i^4d4l fy^idHI 
4l ail dl 3n4. 

w, Pddi4 4-;['jidy?i 3 d 454 t 4 
d4)'d4 44 RTf. 4 44^ 41% 4T 4doifd 
Rd4, 4 4d4T Roo c^I'MI ^d4d[ cR 
444 ^ d^4. 3R4FRF ^4f4#64T 4dld 
444 fd4d4 3Tl4? 4^g4? 4 ^RT 

4RdT 4fdT 44? IT 4TI4T 4M4.I41 
1444 3Tl4. 


44 


4^rf4^ 4^4 3?^ - 


4UPA1I f2lcbdueiid 

3llcbd7etel (tfeafy 

3llPl -ipjcdlzl? 3gpjcf»| 

Z^sTcR : %0c£t • 3Rcrre[ : 


4^Idgw 

dftfTdTd 3rfcRR 
qgdd^t 3Tft, d%£l gTT 
^ ddHTd 3TT|, | 34NV4MI dd#d 
d5c3«ITC dTgT. dddd f Wdid'Tdl 3dfdqTd 
qr#r 3n|. ^dfcRi-odi ^mraw g. 

dTdT ScfUdWf^ dTcodr-difl q^rftdl dTO 

dKdid ^q qdlqfHd ^ %dT 3TOcTT 
■qrf%^r. q^ Tgu^r q# d.odiqiyd ? t 
qTd 3TReWr d?grfdd dd#d =Ha5U[R 
dT^t. <^o qs^ tfdddd dMqs^ 

^ 0,000 cfqf^cff^l ^TFTt g[g tfRsid. 
grr did Ml dldcrfdl 3TfrRFT dgddWI 
W\^ 3T^ IJMdd} dfl qf^Trft^T 
fod'IW^cMI ^ Wq-dldl dTdd gld 
cdFl^ WW3 MfJfdd l ohfaird Ttddft 
Ttdft 3W# qrfgtd, ddqq gn grgfcR 


^g^Tcdd dlcodl-odl ^TJTTdT M?m 

ddR qz %dt, gn dZRT 

q=F dfw#T dffdfcNd %dt (R, X, 
£ 3TOT ^Hdl-dl sfdTgt 3razqRTR# 
dTZ^). q^T 3T^d JOdT fqdMd, gT 
q=F 3TgFdd Ztd. 3#Rq qi^dlqidl 
fd=fiftfgdl qTgT. 

dfcodfddl ^ufi-cH q^d dglfdd 

qo 5 ooo dd 3T^ qi<=hc^ , 3H J iql 

t\ qgd diq<dl. dglgWTsf: ddfddft 

PcfgU^,. 

dgT W 34HHd) qTCsdT q^d : 

qrsqr 3?m dTqcd sqHdddi - qqn 
ggT 3W^ddT TgJT^d c^TdR q^dldl 
ddd W$R q^ftd^ 3TT%. W$R dd^t 




dgtf 3T^ - %c 


ktfkPRH dk fcffdtk 

3fTqRT 3RRT. HT q^rff-^ l J$un 3T^t 
3TFF?TMT R^dfd. 3TfqdTT ft'fkld 
F o kk 3WWRT, T3=BT RRM F o kfk 
3W?M, U=FT kkd F° fkk 3TOdRT 
(kkk MNdW'lk). kR ^fkfdd 
did-. ini <£[-641 ^rrar^c OTkk w 
Risk'd %k. w q^kd ^O qrcjq 
w ?rt ^ 
Rkg kFfk -kkid 3 wr. m k 
q4d 3rrkT 3Tfqdl q«g;d uncf 
3qfkM RR^F 3k ~ cRT 

q^rftd ^wk) kF5 dlk- 

fki? -Wd-'-qi q^cftqk 
Ik Ik 3kk R <^id) 3rrfkr 3 
qKdd'Jdl’Hldl diq<dl 'dl'dlO k 
k§RT 3Trfk R dcRF 3TTfk 3 kRRF 
^KsTcfuikl ^kksRi- 3Mrwrkrr 
w q^kd k^s |k. ^dk fk? 

dRdMI R R dcRF, R c^RF 

dk, t WRMRnk Rrrkkt Rdf 
3mk W 3T!%. | cJRsf'cfd'l k£ 
ddk kd kf Wf kd 3TT|. 

wkn kk 3Tg^r ,j T Rjkt 3rwlkk 

d(k <=hc^ u l |R 3 h I f*J I dRldld Mdk 

3rrts k^R dk. 

Ik dfkkt ^dwik fk^ 
dkf 3rrfk fjngk ^tt Mft ^fkfkn 
fkFRT kk %dT 3qTk cdTd 3Tcgd 


knar drak, ?rt si=FRk kkT 
3TtRt 3H=FdRfdld % RT^ 3Tdk RTkd, 
um Rdk 3nk cfididdi Rkr. ^rt% 
fk? 3rrfk ^ dfq<wd fkw rrrrt 
qRdki 3dkdrcf[d 3rkr.(^rqwodi 
w^rfdw yrkk r^r^tr) 3rkqf, 
RWJH, R^Tkt, RHRRRTk - %fk 
3rrfk ^?r 3rk Rfkkk rrrtr 
kk 3kk skdRid 3 tRrrt RRTk 
Rkk k=hkd %k, knkR Rkk 

d^T. 

c£Rfki, RTdtd RHcftk dT 
^fkfkn 3 Tcrrm qddk Rdk %k 
dik- fkk kg T^k 
kdqfadi-odi q^k 3rkT kkdw 
^fkfk krfkM r^t ^frrrt - k 
war T^kr fkkifkft rr?ttr ^idi 
3qrk. (3qkdfk, ^kRd qw°qi 
dtd'+.kld ^frt) 

3T*Jrf c(<ITeh<ui 3nfk 
kkrk fichdMHi 

3rrqddT %qk d=F 3rawRd ^mrar 
3k - k qkdHi rrr =h<uii rk 

SiTRcfT ; dd^iTf fkdT RddTkdT 
R^RT^T RRTTfkF tfkk ^k^T RRR 
3^k df^d'l =h[^Ui|[k ^RRTT. |k 
^TdT dTkdT fkFRRdd ^FRk^ ^k 
3 ttRt ^rR-didi kskn 


Ms 


k^ 3k - 


W4 WMT. IF 0 ^ «f)R ? t FF3jq 

%RTRTT^f Ws4fI f^FK FRT. 

ffft, 3 ^ ffft %Rft. 3 
3ttt BFT ? eft <f& FtFeTT ^r Fq? 
F^t FtFeTT 4 fK; W OTTeRT 

3TT|: #T 4ft, #T q$t, FFtM #T 
fngj, jfi- 41 fq^, rftR h i u i^l - 

ft ftco-fm^ 3rt#rt wwrlir=b 

T^Jl^ - #T 3RR4MI Tjen^ptf. 3TNcRT 
%FTT TF^FF ^t m$l 3TFlf?T 3TT|. 
FqftFTFFft F, 3Tm *{<siNf) 
UFvVqF f$F£ FFFTt R^Tefr. (fFFT 
3T?ft <fF?ftF #FRqF 
FFFTT FTFt, FOT F>l4t$ UcHr'-HI 
F^cR 3R^ cfjffoh'^N 3RTct.) 
FTcoFTFFT FFTHRTMT FiqqTFFT 

3?feFT FtFT qpjr - FRjFT 

RTJJ 3TTh d I c&4| I "c4| | ^trn^n ^ 

WWrT ^ FFF fRTTfw FRFRT 
3 trrt ^ 3TJjcf Ftawl 
8RTFT <FWrfj ; fqfqR FRJ% "dWftd 
q^W c^rffRF F^d Filftl eFRT 'Mdsl 
3TfRRF FTeFT^T FPJF. 

Ft XTF^Yt ^FTFTT 
3?%;ifFm^F¥l-^fl c[£ft FF^ 3TR! FOT 
^ufldd 3TfdFFT FFfe v^\ 3Tl| ^t, 
FFkFFT YdcFT FTFTF, fYRTFFT RTF 
FT^tF. FR£3TT RTpjRft FFTR RfI 


Fk-FhR 3TFTcRT %T FFkFFT FFK 
itFTF. t^FRtFtct, t^F^t 4tYt 
F>'aS<rt<rl FlY m Y?b'dY41 ^ fYYt 
FFT3F3Fct. (%RF7Rft il^cftdl 
W W(RI ^ufl^Kdl 3 RRt.) 

YFFfRFTFT ^ftR T^JRt 3R^ 
=fjff«R«ri^| f^tF 3R|F q=F FRft FIFft 
3 TT%. tfr^ FdF t Rqqp YFRiYt 
YsFFFT FT sRT F^FT: 

^ + 3 = X, 3 +t A = £, 

<A + VS = VS + ^ = ^, 

S + U = 3°. 

3TTFcFTRT eFTF 3TOF)dl qfe4 
FFFF %FT 3TTt. ifa FFFK fFFF 
WsifWl %5 f %ft X ^FT F^tF 3W^. 
t fFFH FFFFT^ft F0 FvFF 
FFrTToRT FTIFT ^T FT^t- FFTFT FT 
WTRft FFFT T^T F FRF 3Ft - 
Wdfq4d 3 f|. qtJT 3Tm 4tFTRTdT-^l 
q^rft FTFF FFFt. Frf) FT MrFRTT 
#Fjf&TF?BFT fFFHi-cFI FT^HTd feTF^ 
FFtF. (^q - ^) + ( ^q + ^) = xq ; 
FT fFFFTT^ 3Fqrt MRF RFIFF fkg 
q><dl 4%. jOf 41^1 J lRldlFl dl=bq 3TT^ 
3FfF 3Rj4qFF4t FRR 3F| 3Trfw ^t 
FTFF 3TTqeFT %Cr4 OT^tT 3TT|. 

FWF 3TT^fFFF 

3rq^?r 3R[^r tfqTOT iff^ 


q<: 




3TTfft TT. ®Rfh«'fl 
u-mh uiuiim^^ sfrt fftsft 
- 3TFW ftfeTT fM^Ml ^o6Uif[xfl R^cT 
Wft 3nfft RMft-ftl - ^^TFft #RT 
TOF^fftt sM ftfoi'd 3WdFTI RT#. 
fts?T 3TF# ftiT 3Trf^T Wsdiftl 
ft+.dHl cftlR Wfftlftmft ftR F^R 
ftft ftofT JifuidWI 'Jl’-H 51 <ll . chK^I 


3fTcFKM?'d ftift 3T^pfrT ftft. 
WTFRT ^FR WI “ *Jc5 

RRT, &cb>f) RRT, WIT 3Trf&T 
WTT. 

W Wrfd 3RF#5R T^TOT ^FR 
*, R, 3, x, h, 5 , is, 
d W rWrfrt wtrt arm ftid 

TTSTrT fftRFTcff. ftm RRT (s>, 3, K, 


J lRld ft HaJId 3TRift[®RTft ^TRT 3Tlft. 

df^dkiVl ^o6WI RFT RStfR ftft 

RfRlft 3TT%. WI 3TFRRTdT RRH 
dlftdr-^i wWr^r urfftdft Rift, 
3TFTcRT 34K'R|-o4l ddfthRI »1 
Jlftdldl fftft WRTft RTFT 3TTft 3TTfft 
3TRcRT ^ftteTRsft TifuRT fftftt R^RTft 
3TT%, ft 3?m ft=Fd 3RRt. RR Rfdld 
^oSWI RR ITT ■<jfa=blHTd ^f%RT 
'dldl ; 3-1 |Ju| J|fu|<i ^T ydfdl Hlf^dl 
3RRTT RTfftft 3TOT P=F ^^FFFTRF ftm 
ffil. RF£T HT fWTRTRT 3Rrftft 
ftftFTftfa ftlftftWd) Ffft rRR fttft. 

W$R ^TotfRR^H ftfftdH, ftftr, 
ftft, TO W ftnftsft ^dfftftwSd 

3TTfw ftw’ftt ^TRflTcT ftffftfcRF 


VS, %, U, ...) ^TTfftRTRjRT (R, X, 

X, *1°, ...). 

3Tm VJR fftR Rsftftt ftfftf 
RR uftdt dl 3fRcRfd'l RR fftsft? 

S, 

* + 3 = X, 

* + 3 + H = S, 

^ + 3+ H + vs=^, 

^ + ? + K + vs + ^ = ^H. 
3ft, 3iRcRTdl Rsftftt Rftftl 
ftaMdl. 

sFR'FTd fftw Roftftl ftftsf 3TTfR 
RRT #RTftftT TO^T ^MRRTRT 
F=F RFTdT Rft 3TT%. RNcR fdl dRRd 
3nft ft PcfftR ftrf HTdFRT fft^ft 

fftft^FJT c F'<R'ft . fT fwRft 





ft^ft 3T^ - 


RRedNRI 3RT^l vtfofoS-cd 

«n% : i, 3, *t°, w Rl, RC, H, 

X3, W\, ^T *, * + R = 3, 

^ 3 ^+R+3+X=^o 

M=[R *Rs4h*fl ^Jd ddR SfFdcdl 

sW 3TT%. W RRsdTRT fddM W 

wr fordid, RddR in mr )1 fd=h>fl 

3HI=h'RWI RR3 3TPT TT T dTF^RTdRf. 
Wft fd^Vdl 3f(<£ cfld TJofvd rim 

■cdi-H 3TT^. cdMRT ®(l^41 3H IH U I 

#T %% #RH MIRRt, fl^T, UohfddV'il 
3TTfcft te^mt 3 r^mi ^ wr #rr 
cRTR trdt. M'R-dMI l + 3 

T^xrt 3 tsji 3 frrastt. 

^ih u i hn 4TRc^ wtw didd<rl 
dR, 3RHV4MI 3 #T^r 3 "dT ^RR 



| 4 TM 5 T Q fdaST 




fd^R; T^op ^ + 3 + tA = 3%55T3. 

3h | H u I dR -Hid Raj -cfRy dlcM^ 
dR, 3 RHV 4 MI X R^MI X ^TT ^tRRT 

ft^r. ^+ 3 +q+^=x 
x. 3rrfw RfddT 3rm 3^ 

3^0 dRd ^lldo Rldd). 

Wd fdd>fl RRsdfRI dpi RRsRTSft 

(%, X, %, ^ IrdT^) 4fe<Rft cfa 



3 ^ W 4 'M sfajR Rd^ 3 TR>'dTd : 

l. cfa sfdTFTd fdd>fl RRsdM 
%ft4 W\ RRedT 3TO%. d<f^un§f ; 
l + 3 = X, 

3 + 5 = S, 


5 + = 1% 

R. 4R fdd>n RRiddl 3RTRRR 
RMR ddTd l fdaidd'l dR M'R'dHI 
W\ RRsdT fR3^. RRTfWTsJ : 

(6 x 3) + l = R\, 

(6 x 5) + l = XS, 

(C x ^o) + l = C\. 

^ 3TR^ s$H RT^ Rd 3RR>? fdRIR 
RMRRIIdil RFMT m 3TT| RT? 

^ 3T^T 3d %To5T 3R3dftdR 
fRRR 3R|. Rd'J|cRI4l #d RdTRR RR°4T 
’CRT, RRTfdRIsf 3, X, R.RdddTRRo^dT 
dfddd; 3RRdRRTr ^ ^ RRsdl fR^RT. 
dldl-r^l 3)R RRsdTdT R'JlldR dFRT ; 
dfi'R'dH'i 3 #t^ q t 


3Td - U 


tofi Ftor . grr tot rtot tort 
^ ft ^ ^ = % ; gRITO-T fTOMTOl 

fR totor ^ gr to? 3tt|. to^t 

RsUtll rft^T TO°IK TO^Mi f ebTH 

WT. TO^g 13, 6, ^ Ff3?. C gr 
gf sx, i3 gfror ^ TOrot $3 3rrfw 
sx - ^ ; gror tottotrt 

FT ffa TOTORTTOTT TO? ^ g ftoiHI. 
F TOf?flgg totto g$ gftg to? 
Ft. 3Trfw #TOTfwTTOT RFftf t 
gRTTOI 3Tf?RFT Fif 3TT% TOT TOTffTO 
TOTT f^TR TO ^ft TOTORff ^ciufHTi 
WTTOTT gRRT f ^ftTOMT %TO TOR 
fTO*RT! 

?, ?, *, ?x, 

W, ft ggfrog f%^tTRft 

TOTTTO^ TORFTRT FM RTOTgT TOT 

3#r? froro 3ng?cftgg ftrot. ^ 

TOFg? TOTOT ft TORffTOT gR TOTORft 
slOg TORT. 

(3F- ^ = 3 + <a) TOTTOT TORft 
%^oft TOITOFTO FT TOTITOTTO TOR 
g^TO. ?, 3, <a FT #T WIT ^TOTT 

to, 3 ft gf ^ 3rrfw 3 gfror g tftoT 

?o. gif isn TOcrTTOI ffR WlTOT 

totttotntoi ? f tor tot!. 3, k, ^ 
ft totot fggrag tFtoft cr, r tot ^4 

?<% 3Trfw 3 gfTOt £ T^TOt ?X; TOTTO 

gf totot gR wtottoi gRg.RNsri ? 


f iM TORT. K, 6, ^ FT #T TOFT 
^TOTO TO £ FT wi TORT ^X, TOTfg <A 

gfrot %ft ^ft ftrong 3gfg 
f 3#g gr^FFt - tfFwgjf tort 
T ig?TOTS Tig? TOTfflg'g. 

tort to gg tort frofroff 
RRgfgT TOTOTTO %RT gft R^T 
3 TRTOTOTT g^ftg iftR RFRT 
RFFRnsf ?, R, ?, H. ftTOTOT gR 

TOgrgT j J ,j tttor tot| ^ TOTfg toptot 
gR HTOffgi ggrro 3 tt| s, ; 
rtotr ^ gr tor? 3tt%. TOsgfgr tojr 
T ig? TR %TOTT: K, 6, FTOTOT 

fR TOFigi ij'JTTR.'R 3TT| ^ 3Rfg 
TOTTOTT gR TOsRTgr gilTFR 3Tlf Xo ; 
grorgror ^ gTTOg?. 3gfgFgR?3Rg 
Tig? 3Rg?ffgg 3RTrg wgt. totoJ 
TOR^ fropf g^r frofroff to grqRf 
gRT itototT. fgfro ggiroT RTrogf^t 

TORT 3RRT Rtroft TO RTO T # 

ff TOsTO TOTOTORf fTOtRRff TOTO 
FRt. g^fgRTTOT gsgRTRlffR 
TOFTTOTTro gfsTTO TOFiffTOT Tgfgr 

3TOTRT RRT. gTOTTTOTO TOTOTTTOT 
fcgfg 3rrfg g^grorTO fr-toto 
frog frofg 3Rff ff g^ 3Rrrog. 
giRRT RTOT eft TO^g? RTOTOTT 
gfoilciV/ WTTOTRff TOTO 
froRRft TOsRT 3Trf. TORRMT 




TOif 3Ri - 


3T[$rfN‘g Sddldld ddT fdddfd rg<£l ! 
dd^t ddf^ Tft ‘3TTf cftdd 3dfd 
dfadidl dTd^’ dTdT% ^ dTddgddd; 
dTdrT itct. gWdddfdl t ^TPT^ 

3TT|. dddd dfdd IT ddST fw 
3dgdftdddTd 3d| 3dfd rdHc^l UT 
fdddTdTT cdT^ft dMI fdst ; dd 

rmvm\ dirdid - ut tf^TOTTg^ 

3TTdddTdrT dfdd IT fddd gSTd 
f^Hiidl’HI dRdt. 

d)d?4l dTsdl, ■#tejT dTsdl 

iMI d^TTd 3WdTd 3dfd dd cdTd 
dd^t dTsdT dfedT 3dddTd. gdTTdT 
ddTdTfedd dteTT TM ^Nldld 
3dfd dfrd g?T iRd:d dft^JdT dlddTd 
dfdd^ft TMI 3Tdft dT^. 

3dd>d fddl^l iM dTedT dffdddft dfi, 
cdTd d=F? IdciddT 3T^T TMT 
fdcsft . d-ddd ddfgcff ddTT dgd 
fdsjifsidl^ diRid<ri i^ gpir ggrr 
gld^ dgp Tft 3Td^ dlHd dTIR 3djdte 
fdS^^Td^; IdddT dted dTsdT 3^ 
TTTdidTd WTdl fddT fdWTd ddd 
d^IdT! IT fd^ ddd: dTTddTT IfdT 
3dfd cdTdT fddTT 3Tfddd 3ddd WT 
itdT. 

dd#T dd55Td dTdftdRT dtddT 
WTT 3ddld 3Tdd 3dfd TdTdft Rdc-dl 


ddTIddTddd t\ 3ddl gJWI fi$dT. 

dT gJ=ITdn 3drft gdi d4 dftdTddTT 
diRiddl dt grFdT dgd d 1 ! Ws^'-cfl 
g<dl 3dt dt gcft d;#d 3T?ft WTT 
ftaicfUilTd ddd^ft itWR dT^. (ITT? 
cdTddTdFT gdT ddddft did 3d|, dd 
cdf-ddl dWId'ld 3TTdT 3TFPd dTS 
ddd dl^t.) rdTg^ 3ddd 3TTddfT dST 
dteTdT dldJdT : 3Tdft dgr d4 dtsdT 
dTdT ^ d^ gtFdT dgd drf dd^Kdl 
g'ddd Tig; fdSdddTdt ^fdT. 3ddT 
3TTdddTdTT dftd Tftf fd^cftdT ; 
dinddr?f : S 3dfd X HT d4 Wd 
3d|d 3-nrfd ^-(^x)f) = i 

ITT d=b'K-41 3Tgd^ dd^ drft 
id3rTfdT: 

- (R x UX) = ^ 

- (R x X^oo) = ^ 
dT 3dquT g^ ^cdsft rmcr; gy 
dK dfdcdl dT 3ddddMI 3d^t 
dl^l drft fdSrfldT. 

«-(Hx = *U 

W) - = *U 

3dfd WlTdd'fl 3TTdd g^ dTdT ^TddTT. 
dfd6dl iTfdd.Td, dUgH^ IddR^ 

^tdTddSin i?Trgiugd1 dgdddd it 

^ dTdTdd - dT 3TTdedTdd ddT fd^dr 
ddd? ITT d^TTdT^ ddk dTIR ddT 
igurt iddidw dg; 3rfd?Td TMwn 




3&> - ?,6 


fRft - d%£l jITOJRH t TOR RTRJR 
TOcScri : 

x - 

(^WTOWU°x^TO^Uo) = s> 

t TOR RRjRR 3Tft RT^t RTOJR W ! 

Moll clldrl, ij 3 tK Ri^ft RTtR# Rt 
RR55 TOT TORRRI 3TI%. flRT WTOJcff 
RRcftR RTTO 3TOTT RRTR# R3T fRRKR 
lit ! T^q t^ftTRp, TOf RTR^ft 
y'^-RW^ WTT% | T^T %JR #cf. 
cRTTOJR Tffeddl RT^t. 

to h'ck tot fRfro T TtS' R^cl. 

TO1RR 3TTTO #55 T^p fTOTR %#t, 
TOTTOW3TOTR3RfRTO#TO5TWR 
fdRRId TOTRCl#. TORJ^ TOsft^ 3TrfuT 

fro - to tow rrtrtot fRRRRR# 

RTTORTT RTTO RTRTORT TOTRftRT 
Thrown 3rrfuT tor; uig^ rt fror 
TOTRRTORl. TORT ych'K-41 ^fd^Wfd 
TORTR to5I RTOft 3TO 3TTiro [Idl'd 
R## RT^t # eft TOft 3 TriTO TO RTOft ; 
TO Rft #rT ^ #^ TO^. Rjgfdd fft 
TOTORTRR ^TOft Tftrprft TOTOft. 

(TO 3TTTO fl ^TOlft RRTft 
RTTORd'l TOft rRft %fNr RFRR RT^t ; 
dfaeftR TOJ#5RT RTRT#TO TOR TOR, 
to (tor RMgsro 3rrfro tot froRTOR 
TO# RRTORTRT^ft RfgT #TOT ftdT.) 


tor 

RfrlRkftd TO^dWR 3TTfTO #55 TO 
TO^I# 3#R^ fTORT 3TTTO TOTR TOT^ 
TOFTOT. 

• TO^ft RfcR (Rde-Rl S TOsRTRT 
3x3 TOT dluRd TOTTOt f%RT 
ftd< ; RI ^ TOsRTRT X x X TOT 
dkRfd TORT3TR#; TOTTOt ^\ R# 
TOR - 3RTORT - frRTOT 3Tto#lRftTO 
TOsRTOft t#R RRTTR #fd:); TO 
RR'RTOl %R55 RdRIdld RJcR 

R#R RRTOfR TOTR RT^R TO fT 
3TTOR TOTOR TOTfR# %TOT 

ft#. 

• fRTO#RTO (TOT 3RTITOTR 
TOTOTTOT #TOft 3*8# TORdft TO#d 
TO# R## FfSTOt; TORTORfft; 
ON + ON + ON + ON = GO; 
3TOT RRRTORT TOTRTOTTOT 
TORWTeJH RfTOTcftd 3#Ri TO IVRI 
### 3 TOpt frosft. 

• ^ TOT TOTOTOI RTdNRI TOsRTeftd 
TORTTOTTRT TORfRftRR (R TOT 
TORTTOT RRTRK TOTOTTOT R^TO 
RRldleftd 3 RR)^TOcft RT# RRT ; 
5JRTOT TOR RTTOR ? 3H Id I 
Rfs ^ TOT TORTTOT RTOTTO# TOR 
TOR; gRTOT TOR RTTOR #^?) 

i<Tc?<R TM TO fdRRI^il 




rr^ - u 


fa J lild 3}#, 

Hftdl'Wd cfttfcTdl # r. RFTl# 3#T 
n#TO; ^FTcJT^TT ^T^JT ^To# ; 
dd'oi'I'-TRid WtrTc^I T^RT lc#L 

sm y=h'R^i ^#ejn *rt*kh 
f#w, ‘dfuidwi wim nm ^rtItt 
3TT%?% wo y*R-^i f#dicR «i=bR c ) 
3rrf^T f#n?ff wtw n#R wr 
T 3TT\ 'ST^vrfTrf . 3^TlWr§f : 
dfadMI =bK<J|Rllcft RFR 

iihi#i yy f#n j ifuidi-di wr y# 
n# 3TT% in nTOsnT 3#Ri 
^rs ftwicR fen ‘yfadRUdil #rf# 
nRTRT nnM m nriMT #d?’ 3MT 
(##< R# R^dT WRTn 

d-.dN-.'RRfl cARtRI Rray# 

f#rr min; pRoidid nw nftwinr 
3#| [dentil n# f^FdT # nr#T! 
vjrR r JT^Kd nfadi# nqgfR qm rt Tigi 
qiid'H m 3nfw m #kf)d dw.idi 
nf# Rwcjh fen j [fordid nqgrsnRT 

^T, <JV4lfa=h'l frcdddl #cr uwwl 

wt nRira m? iygd-.dxn nram 
3HNVdMi dwcrw ym# #rt 
wnt. 3wr y*uQ 3ra urnr-d'-foi 
yRidi-^i i qRTfa n# nr# ^Td rt#t, 
yn rrt Rifn R#nynT utrt 
## tn^r wr #rtct writ 

RSTR 3#. 


3rm ^ n j fcodi nr#ft yf#f 

- # wt 

nrff nyw ffgn iM #fcr 
3#t rr# nred wirft 3# ^ 
3 #. nrtrr, 3?m 3TTf#m 
3nfw ^o5 HMT nfoRT fold>d UA l Id 

3T?nrqnqrM 3 #t nrRrnra w 
^ nirn 3Tr|,iTRR nr 
5p#dl . 

#ir 3nqn nf# iryg; 3 #t 
n# f#n x^op 3n# fRR <rik>wicfl 
{I# 3d# 3TT# 3#RR nt^IT 
FfyfaRR cfidTcRurfd # yp-Rdi, #it 
3tto ## n# jwrcfdl. 3 # 
mcmT 3 trpjt 3#d>Tm df^idi-om 
37gno[FTRp dFdd dddl. 

Learning Curves m 3T§fRr #jft 
jrrttcp nmn. 


: ## RkiosI, *41 ofcft nT^rEJn 
^rg#t TfnT 3RP3 3#T. 

cjiilMdicftvi uluidid w 3m#m 
yodi-Hl'cfl rrf&icriwra 3^ 
fdf^vfl 3#T. Ml# %5RT Qf^n^ii yciinicfl 
d l<rWv4[ nMT=5n fddHtdMMch UT 

% yMRcb 3#T. d# MKdlcflcrl 

nf&Td nTdlf^i'Mi^ ^te 5#M t i^nrstcT 

3#T. rnTEsrmft shailesh_shirali@rediff.com 


W M'rM'Nf 3Tm ^ n^RcTI. 
sg^ii : |TRir #-'^#5, wn 3##i 
3t#t. yiMicHidl 3rran 3TOvnr# gin 
MmicKdiKTl^p W difdld. 




^5lf# ^ 



yjyidpbUJ: 

^’yioicto 

cfoieJyoiieO? 


rmzFi : ^H\ Rebuff • sPfdT^ : 3TP^ 


3TTr^i fq^ta idl izdz 1 3# Rdi R 

rrtr 3## RRwrefld srrqeft 

Tpft 3rrf^T cffj|U4i-4i tngdd 

dc^jR Tteft 3TT%. 3TReWT 

Rd^RRfl WTO RcflRd rr) 
RqRT®d RR^R f^RTT 3TT|. fw 4T 
3TTgfq^ cH-cHMiFfd d^fl cb>l'c4i^ 
8)dlddl f4) eft TTrf%eff cdftd 
dFRdT. ^2 pdl mouse W Rd^t 
Rvfld^ft fd<P<loi1 RTRi ^ rrurrf 
H< d R><<). dt d,<-^l dHRI sRIRRI 
jztizzR RT%ft RftspiRTd RldRd 
3Md dR ^RdT R?Rt Rd4jMI'<rf) ^fdl 

dTRCdT RTRdTT f4t. 

fdlfdTT^ Browser Rf-K'RI-Rl 
cdV+.WIdl sFRT 3TRtr OTdft dqgrR 


3R|. rjRR^d^l ^oo^R^RTIRRiR? 
t\ Weft RMKId 3TPJRft. RTRs4 
applications RTfd user data Rdfdd 
ddiTJgR^r %dvl dTdTd. 

(RRTJS dR?’ T^JT^d cloud 
storage t RT%fi dJT%d RR«4M R=b 
RT^R 3TTt;4TTT^ 3TR?)R RTf^ft 
dfej^ Rgcfft Rldddl Wr\. fT d51 
Rdufoplii rrir-.v; (servers) d 
3T^R fddOTT^R dlR'tdl %$, rtrr).) 

Rt#RC Roo^ R^f ddRte^ 
3RdT% RqRdST 1J5R fRdTl RTRf R=Fd 
RTf%eft qftq^R^ RT WTO 

RRdddft. R?Rt 3TlRR t fd'RRR 
(Linux) dR OTRTftd RTpt 3nfvT df 
web applications 3Rfd installed 


$4 


RR>) 3TR5 - ^ 


applications RRR 

RTRF>^. fR°bR °b (developers) RT 
Wl^ fRRR (codes) 

3TTfvT r^rf^ft RRR:RJ RfcT^fl 
(versions) RR^ STRRfd. RTRRt fi 

yuilefl R J I cod I d Rl#T Rfd-ERWIdf 

OTTt3?rq 3tmfcfd (update) %vfi Riel. 

^RT tRqRTRR^ RTiR 3Th2^T 
OTvfl 3TT% HTRI sHtR '^cW 3# [dfd . 
t WEF ^tRRdl Rfevi RTRTR 
t t RRnRSRt; srerRiRl R^ftRt 
applications 3#R documents RIRRR 
R>TR Ri^ RTRiRTR. RTRr£ cRTR) 
memory RRft 3wdvfl RTdcl. RWR-RH 
R J J J ldx/ji applications R7R optimize 
3TOWTd. 

rttr aiiuRRl rrpr RfyiaR: 

?. ^'IdH y^clld : 5dlH ^IRR tRJIldl 
smm WTRt RRddRT memory 
Wt dii'Jid^i applications RT3RR 
ciRR RT^l. cRfRRRPJI cRTR^ RPF 
RTfRRi RFT 3TRRRT. RT ^WlR/i 

rj iuicb'M i fidHi r^rt rrtr- 

^yfhjR RT^ WTR Rpfi. 3Rrfw 
(television) 
wv) t^TR^ ^ flRTR. 
R. RyR^ft R^RT : RT WTofNl 
RR'RR. RMRRm RTR ROM R^ 


RRRtfRR 3TRd) 3RfvT RT#^ RFT 
RRR RTRRTTRRlRR RTSrRR 3TORTR. 
RR^yf RTRjft (data) RdkS'^R^ 
Rldddl RTrl. RTgR^ RRW^k 
fRRRR RRRR RTRRt Rtf^T 
applications RS R7^ RTRR Ri^ld. 
cRTJJ^ J?R yuitdlRI WPl R?ft 
Wf£)R fRRT^RfRRRR WRM 

RRRR R-Sd R l^i . 

3. X86 3TrfoT ARM architecture 
RT RtRft processor RT^t fRRR 
(native code) fd^Ri^ j |u<r^ 
RER =b<rl 3Tp>. 

x. Microsoft office documents, 
r£, Excel RTfri PowerPoint RT 
TjfRRT RifR 3TiTTR yj|HlR‘oR 
RTETRT ^RTR. 

ttRidldi 3rrfvT RtiR browserETT 
RTsMdl 3R|. RTR^ MP3 RfldT 
RtpfsFR RRRT / XtRRT RRTR. 
JPEG RTT^ER Rtfvi SRTTTt 

RfFSfR^RT ER?ER RTETRT ^RTR. 
F. fRC WvfTRRTVfR R?TR 3TlU3TR^ 
E=F> EE^ET manager 3TR^R W<ri 
3r|. rtre( tjeet drive RflET R 
RRuiRMfld directories RTTR 

ERfER RRRT ^RTct. rRIRtlRI'R 

^T^PTR^ftpr RTfldf fRlfRTT^ 






*nrp3TT?fter oFT^TT 
^[fcreft^R ^orf^SRT kRTT 
tcf. 

shlM^ch cnxRTRrm wk: 

• cRift f^jiTrr : sFtaprSqT fkkt 
fkT4 ^nrsf^T f%4T 3TWTW 
Tf^F^^T c^ct f%?IT?rT 
M<cf^U4WK^'l 3TT%rT. 

• ?crft?T ^cllri: jFWffc %43 3- 
x kb<kk ip (boot) kk. 

• fcT^TTJ^R^WT: klR 3^X1^ 

fa-WWi 3TTVR^ofl aTRRTPjk 
fwujxf) snm ^rwreft wraT 
fkkr xpft 3T*k. 

• id-tlehtui (Auto-update): 

sbk kk-H y u lldl %vTRR 
cRtk 3TRt3TFT fk 

3rrfq wklk kk kkT4 
(version) ^ kef- 


• 3T^cF WfTO : wn 3Tb3XFf 
cfNWHI kkl'oil 3'kl44. Mcft 
(user accounts) H<=FW kklT 
4FR4T ktTcT. 

sfiu^cf 4 sffrtr afrxrFm kt: 

• Optical Disc: sF^^Rk 
optical drivers TfRTRT 3rrfvT 
4lt>fld 3RFFkk 4=Fr4m k 
Wvft 3TRTR k AT^t. cRTgk CD 
fetT DVD 4r4<l4dl 3kkT cR 
kk^bdl ^kk dk. 

• kRtrtkk kkxrr 3TRT4 : 
WI#I #55 ^cAUAjlRrdl shkf=h 

cIN'WI k dk. ■SFTRJT k TrF 
HTML fk(T FLASH Rkkr 
3TTTMU4 (Format) 4TR^ x^kl. 

• ^jt: kk kkmk k ^fwi 
R4k 3Rd®4 RT^- dkldl ‘w 
fife’ 3TOT rrck 4FRSR ^kdVRlk 

RJPT 4Rk dirk. 

• 4kf widduR-dl wtt: 
kkgR> RRmuik 1 6 GB 
■Qo^^srr ^p) ^RkRk 
3 towrt. kg km*, 
kk tfvVRt 3 Rvf 100 GB 
4dT3^.4HH 
^rraTkkfl 4 Rtt g^RTct 
3RoTO k- 



^3 


kkk dk k - %c 



$i'<}df$ieri4i wr 3^rg: spTjt 

3T^ wron %cl. 

*rcg w*m idRte=rccft 

dtfdVifl aWvWJci fddd -^m 
3T?M 3Hcdd J R^-cf ®R%. 

MI'Wft=b WwAafTT sFtrr 3fll(tfiJ<i 
HKI4ldH< WT/®Tk1'^l WTTOt, 
RTW TPTT^ f%TT 

Msf^cf^K (mail) 

^'titji^t^ 'SrfcT'ST'PfcT 
programs WRIwr^^f) c^rNI 
H^Nidld yfd^H (web version) 
dl'KMd 3TOWR^t sfik 3^ 

Fffr. qrg 
^t^9Sitt^ n?TdTdt^ 
^fRdrcfldd cR sfrlPT 311^1 


k ^tWR dT^t. 3efT. ?ftfvPft 
«fT 3cT dl^l. 

3WT iJTd fcR 

^[uwrwfJl M->mkd®K 3T%r. 

t WTO RT^T 
WK[ dHf£w 3TT%. 

■^m^r. ^1 =HWHi4T tM 
IcfdKId ^psr % 3TNWFTT^f 
3TT| fwT dT^t t yr^^Tdl 
vTPtd. 


0<S|ch : cTi UI I tjK'lchufl, ^t.ich.3Hi)R^(JH 

TO-^- ^ ter^f 3rTfror T^p 

cwprs ns^ ^m, y>t f^rarfrem 

ftT34l^iJficW i^TOTTcT TTH^ TO3TTO. 

sgTO : wteft 3 tto^ 




W - U 




!dcb<-M 


f^^IDT snfd[ f^R %cT 


CT^FTWt ^rfeRTxIT ^IRT %*THT 
FTTSp ^ddldOd 

^^nren^T ^ sr*fan^r iIfsft 
3T^r. ^df«=F ^wr ilcWfof< wcTr 
r^n^C f?SR ftgd cRTR ^dT^T 
r2fT f^R f^gcftg^ ^ 3^drT 

WRT. 3TNW IRTT^ % ^ToTcT dlft , 
4)J|cf[^ fxfob'dcfd dT^. 

| cFdd M^ft cfa 5RTtiT 
g-dd<rl 3HI^!d % d-KI. 

i?SR fdgd%|'l ^F5d feFTRJg 

FRdT 3cTTd Fd d'-TRH'JI. 
fd-Hdld ¥WT ^ISfM 
3TI^55rM. frrSPJlTcJd Wg], 

g^s^r wr 3drcf^d=h 3Wcf. f?§R 
f^grT c^TT FT^t pfFRdT %cT Fd? 


Wll^r-d 

^FTT, Ml^oFMI Wl, gft, dM(H 
FOTS, FMd, frrM FRTSd, dRJg 
ms* (fcd crrci^H tft oFTT^t ^rr?r^r ? ) , 
FTRI Fc%d, #lwi t*3ms, 4te, 
FfeT, dM FTSdft 

^Tft 

^ d()d ^ FR s>d% t)<FH R<Wl 
fHFdld FTFJg ^T. 3dtf%5F 

(3dRdfd=F / ^3Trff^F) 3*Ff ^ 

gddT d£M dlddld R°Fd =F<I. 

ferns; : ?rgq ffts* 3fei fe. 
fepjR :F^wfe3feTHRId. 
ffem : feft TFTSR Fife 

Rcfe.M «FF 3 fe 
R. fer°T ^FFTgraR ’EJTT. 

$. dfeftW ^FFTglF, 3cR. 
dlfefe fen, fenn ^o % ife; 


fef fe - u 




41441. i'NWi #44 #ig4 4414 ?H4ft 

3#d. 

x. #44i 434 #4*4144 m. 34141 

Md-r.41 f#P414 c4d4[d ^Hcft 44? 

#44 fwiRp 4434144 41434 
#?1 4#4r c4#aft 4434144ftd 441^ 
443###! <j4F4T 4(cM[44 44^4 ^41. 

44 441 *Kde ; 4I 441## 444 444. 

S. W 4^## #4# #4## 441. 
V9. 441 ^frdc-41 441## 444 444, 
3Trf^T # 44# 34^1 4^#ftft ##£ 444. 
(4^44^1 4441 ##d 44#44) 

41# #ft8#t 341d#T 441# 331#. 
ipi# f##!# #441. ##f#4# 
443# # 44TCJ4 441. W4T 31# 41# 
41# #4# #45# 4.W 14141 ##1 f#gi 
414411 #31 5T#4, 315ft #4# 4##t? 


W 4414414 rf^ldl 3441 41# 
44K44. 4lf#ft# 441d4 4414# 34# 
3T#f##T : f4#1#t41# (#444 
| 44## 4T4 34#. M#fd# 4444141 
4ft4 ?41 fd-ohiun 51# f#4dl#l, 34^44 
41# £1W (cfl ##1 f#34 44R 4^4 
(f#41^4#) fcP4T 4444 44414. t 4# 
444T4 444# 4lf#ft #341. 

441 % 444, f#4, dileftd 34#41 
4141# 444 345ft 4# 4lf#ft ?4T4 
3141#. f#R f4^4 415ft 444 444T4, 
34# #4T #444 444# 444 %dT 
41# UT ## 444# 4 ^t4[-64I. 

(4lf#ft# 444444 4c# 4# 44441, 
#4# 444414 #4g 4441 #fdT.) 
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H4JUI 4T431 

3TT#T Tf# 

4444 4444# 

34lf# 441444 

T444T431 34TW1 

###44 4HKI$3 

f4 eft ftl?T4 44 

3414## $)l# ? 

o'a 344 

°3 3# 

#4 

4>#cft 4#ft 
?414 ##? 

##t 

4TR44 

4TPT41 #1 41# 

34511 r 4^4H 4 4^1# 
#4# 4441 ##d 41? 

41# 

514441 34# 

4|£T 41# 


eJ<a^ : #*ui ftt. - ^xl3° ^1°3X 


V9 o 


###S 4# - U 


-m 


imzFi : 


^IdNHidl d£d cdPTT 
ddfddRTT^ R^Ld 3dm fdmddcil-cf) 
dd^ft 3^%; RRfrd, dig cdT^g 3}fdd 
d 3TcdTd,fdd 3RdT gfddT 
3H’H'J|l'-dl 3Hddd^ldc6idl (Launching 
Range) 3ddVddidi, W? - d%<Td 
- dHNdl dfFdRTT^ Wl%. ‘gdt’dT 
3Td+iyrdoi ^dfdrcp ^oo %dft. 
drftd d dhdhdl g<f fdHRTfcR 3dd 
d^TTddr dT fdctUTd sfl^RdilcJI 
dTdFSdT %mdt 3R|. fT d3 

RSJf dfdrfqRT chwrd 3TMT. 



3ii'jicfl ^ : ui^fs'i <FW - dc5 - <j«u 


%Ic5ddT dfdd ZtdiTe5T 
Rggfdm^dTdl d¥^ddT ‘gdT’ dT 
fdgdcdT Wt’dT gd 

WT3RTT3TddiRTd55 d^dFdrfdT 
=bWTd sim 3Tr%; dig ^gg 3fm 
dddlii ailhdi'JI t 3Rjg cdHT 
‘dTAfid d%cdT’ 3RT ^Mfd. ‘g^T’ 
|g2#6?n gd£fd fdgdddld (#(ife=h 
Fdddddiw 3dc£) y^diid drn^ 
3 tt|. gd=Ptd idgdddi-odi d^fr-ddi 
^O ^ u° fdLdT. dd'idl gdi 
Tdgdddld fdSJd ^Rf’ dT^ 3RTdt. 
didid< | Jffgi<vi dTddT SRRfte dSWIsMl 
cdT fdsjd $fldldl Rdd 3RTdt. dT 
dghMfdddF idPTR - M#n 
grgp d 3dd^JT 3rofr. ?drg^ ‘gdT 
^fd-.dlkdei e5Td fe’ (Zr$) dTd) 
ddTddT TJTsdd: dTdTddmddT dfddT 
dUcffe ddTdTdHdT ddT ddTd 
frR3RtdgW dRjg ddS 3RT^cdT gdT 

dT iste*ffd d'hJdld 3ddft. ‘dkk&l’ 
dT dio<WI 3T§f mfddi dTTdTTd ‘dldd’ 
3RTT $)cFl. 




dd4 - %c 



‘ukfcfid TT%OT’ -gft Fikudld 

SHrii 34=h<ufMi ^fctohi^fid^^trffer 

BFiT^WT ^Tft 3TWf. 

^$5q|W c^RTT f^Rcl ^HfM 

^fT ^TOTcfr. rdR-2 3R WlPldeR'dl 

y'ob'K-^l wNdWIcfl ^rft 

yr^fid irfeR 3p% 3 <pM srrto. 
*\ 

TJ2,l=fiW ^#cr WT ^rj, l-ij) 

dSd^Nl ^T^qTJT d#q ^ Slidif^J 
dtf^RRH'Idi) 3#T^ ^TfrFTR Tffe? W 
3Tr2TcT 3PFl 3W=bRrd'ci ^TT^ft 

^■fcfVd'=Hd| 3W^. 

^ft^rfZT 4 '4W> ^tNt 
3W=bWdci fl ^T ybKK^ifl Rlf^dRHkfl 
^wfacl ^T^TcT 3TT^?5T 3Trt . 

t PnW52fT ^ 
f^TRTNnp ^ f+.'eSWIcR tHH^RRil 
3T1%. ^ f^teT #nTe5^rr ^WFR 


3TT%. ^TT dcdld¥d g#q ^8^1 

^TPJT fPTTtZ Plf?*FT 

pfe^rfSFT 

PW? 5r%fiRT *Wfd ^dlrT. i'WM 

3TO%. r?H 

f^ter fffi dfWFR 3TOe^ 3fMTW 
wt Pjrf%d z[\ 3n|. ‘^t ife.’ 
(Indian National Satellite) P qR-dl 

(^rt^tr r wtpjt 

RT HRT 4<r-d'J[R) | P+><'JIK 

3RTdRT. c^RT fd^dTii^fl WcR 3RTT 
Mfda^ld fqRcl 3RRl. 
d-R'dHI 3Hfitd|U|NI RRRT ^RdNdl 

flRl. rt wt^i ww^n 3wrr 

3RPTT^ dtfl 3TT%. 

H,Wcfle5T ^HrT 

3td=bRfda5NI dRt ?%f<*ldl ^1 (m- 
l^tr^l43TR) 3#^^. 3#^TJTTW 



3TTf*f) R : ^TJt? q^M'JlWId'l ^cfcbKlrfaJ - tfl^Ochlil 




3T^ - U 


ra rcfl eiMi'JiMi w{ yupi^ohTsrr 
(Propellant), <T^>d RtcR^ft f^SR- 

^Tspift-gfosTT, ^frpft 
(t$ ^prrg), (3#r^mraT W 
WfRl RFTlRT ^TTfl Weft), ^TdT 
3 tH#^h y$f*m 3rrfw ?cR ®rtrt 
gf^TT^3TRRT. l%\3% RRjq % 4 Act id 
3°^ tpfa^sjq ^jh*tl w Plfgpi#?d 
arfirawNft ^im srilcr. 

3RRRRT MtWSfl ^RT 
^TRplfl WTRR f#53TT ^r^fl 

¥T. RcfrlT ^ *P$5R R°°R 

<l'jfl f^FT filial REpf) 

^TR trldl-c) RR ^ 'Hrfl^l ^IRR R^T $d<’ 
3Rl WTO 3TT^. 


3TTf?ft 3 : ftw ^ 

RfTWRNRJR 3RR TR^T 

^STFft ^ripift RRMRT 3TT^1 
3Tlt. :mWHI M^RJRRfM WTcffltf 
iRbd^l 3fMT# fW! RRRT 3%. 
cRT^ ftflSFl tfiWRTTcft fRRRW 
T335 3ToTT^t PTfqdt: 31lt. 


OTcRft X : 

Pl4^u| 

^^fTcfte 

3te||(S64| 

Tfrftdt 




RT^cF, 3T^m RTW, ^IMI ^R 3tf^ RlRi*tic1 J-Tieil^fl 
chwPid. TiT^ft *rqt? y^iid cb, wr. f^rffet ar^m 3 tostt RcRit 

^|ui(|y [<i) Rnjt 3TTf&I oi|'ltsi([^. 




Rpf 3T^ - %6 



3>c5*IR*rac51 33HT 
cb^UI felcEcKT? 




3TIWrf T3^7T 3 Td efcpR^ft R?4 IT#. 

R<^< 'HR 3Trf^T s$lci <<kl. 3 hihri 
fRRRfdft RRh£ ?5fTRRT 

RTRR. cRTR dTRRW^ 3RJ^t 
^TTRURKTRt =hl cod Te5T W& fdURTTRT 
^fUrTeS 3TT|. giRRT dWRd RRR 
4cTFTT ®rftrd'ei 3TT%. ^RTTR WMT 
f®RTT 34^'WH'I dfddei 3TT%. ItR cffddHI 
RfRdd5 3R|. 

R^ 4 R^RPSRT RcfT 

3T^t ^RRPTk 4lf^ei1. cRT 
^5temn rtrrrrp eft 3R^ft 
3RTRft. 3MM 3 lc#ft R^ RT^RM^ 
RRR ^5 3RT RTpTdd5 ftsfr geRRT 



1|RR d'c^didl RTdeft. gdftft 3?dRTRfte5 
l^ranr^ 3R#r dfyd<4) #rft. trtrut ^ 

3Rft R1SRT 3RT dRftft 3RR5. ftt Rq 
3RdTR4d 3R^t R^dddd dftTde$l fTeft. 
cRTR/^ Re5T RUT RTcRRT 3TRTSeft. 

3RJ^t V/[P-d'R.-r.i(l RcfR ^oRTd 
eft 3^t ft^eft. ^sRTR ^TRFUT RTTfT 
Tke5. 3RfuT ^TFSTT disidi RofT We5 
RRRH. RUT fdeR TRTifeil RRR RRHRR 
^T 3TPWT R3T RgeR itdT. eft 3R^t 
^RT RTRRTdd RT%T 3TTeft fftft. fdSRftd 
RR RFR RF 3TR^ fddft TsIRfcFl 

RTddft. 3RP^R5T 3 r£NRT 

TsPdMI 3T3FR 3TRR. ftt RveF ^fodf-cdl 



W 


4^4 3RF - U 


$HRWl RFT TdTd Rife. fe FTfet fifeT 
feRIR R^dld %fe. ife 5^5 eft -Sdl 
RR|d RTR RRR, lRd*5 RFT 

ffel <ai u dl’Hldl c^cT 3 h ifu| fcP^Tt dies 
Ffefe Rgd TgR fel. FIRTRcRT ffe 

dlfedidl FRRt Ffe Rfadfe 

nfedi Rgfe^ R?T. 

IsR'KsKR RT FaSWl^H 
dRR Rife? 

Rail Fife FRte5 ? 

Ffefe F^ fdFT ^fr^TeT Fife 
RT? 

fdR fe fe^? fdeil M<d RITd 

fesd rt? fdfe ft| ^fr^rcr 

FTfet cR FTRR Ffet dfed 
dlRIdfe? 

Fail 3d°kl Rid <slld Fit- Id oil 
Rdfe ^ RT Wife Fife? 
Failed | dfeld Rid FFTlffe RT? 
Fail oil RTd Rd FRdld ? 
fe Rd «lfe Fdfe dd fe 
<fdt <fdt fedfe FdTdt? 
ffeft FliffelfRRfe FRfeRT? 
ffeT RIF Rffe FdTcffe RT? dft 
cdfemft dfed Fife RT ? 
tded RoRRfe RIR RFd Fife ? 

ffeTFmfRRdFqRi? ftrrt 

FldlR fel F>fe Rd ? 


* 

1 


^fe#TT Wfel^T, fe Ffe FIsfRURd 
g^5 wj^5 itd. Ffe rhjr gfedi fer 
RIRRai RR dRIReil wfe. 

FRHR RR ffedT FTR5RT RFTd 
FIR fe Ffe ffefRd R|R Fit. Rfed 
^leidloi R<d Hljfl. RR5 RRIR Fife- 

d,eii41 Rt -Sdl FRTd ffel. RR 
RR FTR5RI RFTd FTR cRT Ffed 
RlRTRSt RRTdl Rid FT^. feRT FTJRTRT 
Rd Rife, fe gfedT dTTptfe Fid Rfe 
RcHHHl RT Rldl^H RTFRITR^ Rltd 
fed5. 

RT cRJRTR gfefl Rddfe RdFfe 
TTli%cft ffeRMTRT RRRT %RT RldT. 
RR gfet RTfeft fdal'lfe dfe. FTfet 
dfeRR Rid RRTd Rtdt. ffeRR RTc^ 
RldT. R55IR5 FIR-adl d5FId 3lfe ?RI 
RRfeRI 3RRCRF5RT 3fefe RT Rd^dt 
Fit. RTTRfe fedRT fdHRdife IRdT 
fRRTRFT FTdfe. FRIT fdRRTW 


\ 3 \ 




wftstddr dddaft 3Trc^t d^d ^nf%e5 drc 
tjcf Uti T§mv§¥ did ddd 

ltd. 3TTWT RdfdT 3TFT^ WI. 
^'eSqRsf^ dfd dlRRHIcft dd§5F ftd. 
3W^t RT ^HW| WTTe5 dddtfl. 
3^TR§^ dddR cdRJd 3|d dl^C 3TTe5. 
frl^ra df+dhR cdrft cftd WfRT dTCddT 
3Trf^T dd^TT WTTd ftWMtfl rT 4#t 
4W5. 

g^5 ^-rnsRp f^R5 
IddKdM, ‘df* t 3TRe4T ?SR5 
3^TRI^ 3TT% eFT?’ ?4T wf dfsRtd^ 
^d5 <^Hd djd jfto'ft ^irfl . H^eRKsUp' 
3-§H j'lcdlddi rdi41 3JWdl ^h<4 xTTc5 
%eft. *5ten 'wm-jw\ dwdw dft<d 
%didd ? ft TJcTSW dTddT c|fd3d 
4RT fftftd5? 

c4Hd< ge5 ?4T RddT d[44Mdai 
WHT 3*3Jd TRWft 3T^t %ft 

WT? 4TdT dftd 3d 3T^FT cf . 


4TT^Rt4#64T MdT ^ c#ft 3^4T 
dftd 3ddd, Wd ^3^ <£dft 313dt 
WdSeft d#. c^F4T d3f W vjwt 
d%4Td 3HNMI ^dft 3}dft WdSeft 
gWT 3 tti^ rft 3^3 qraJefl. gw3t 
fcTdt obloi'jfl 3deft. d.-u41<=b 
fcRndTddl cdTd W ^cR 
3>eRRsRTd ^RIcR Weft 41 3^3 dftdk{H 
^eWTW^ 3 S4Td>Tc3 dTik 3TTe5 
dTRTdncSft ddT dTddT 3TTRTR 
3^TRI^ dftdTcJd dRR 3TT^d5 fdRTdft 
cdTW 3TTT^t WWRJd 4RR dfedft 
dmw dfd ft q^r IRTW; fdWdeft 
3W^t dtwfe ?4TW fd3d ddeM 
dfyddi. TTd Weft W°P d3d ddte5 
3TO dTddft dddaft dfddtf dM ft 
fd3d 4R^d5 fwdft 3TTWRT =h'faj41 
dTCTdW WTeft. dtew3c5Td WdW 
3ddd qtrr iftf ft Je5W^ fd3d 
dd3d5 tTd. ■§fF4T fw^t gdftdT ^ft 
|fcft. 

3t dftd WdW cd 
W53d5 # ft gdWRsR* 3R|d 
fd3d d^H 3TI%. % 4^ 

T^T gdftftt rdTW ^ei'l-4) 

^ %eft Itcft. RRIohfaft 
dfddei dft % 3T^T fd^d d?Jd 
ltd. RFTcodRT oh'lai'jft dT3d 
iRft. JeRR§¥ 33d dd dT^t ? 





3&> - ?,6 




rJTTeST qR q^ft RT WTdl? 
qgTftqr^qi^nd? 3qqrftqr^ 
qi ? wr qiqqq wiqqr. 4t ^aq 

r^TTW qqa fRT 'ieil. % <S-§d 
Hl$-dl fRTToR qq?5 3TTf^T fcTSjq 
gq=qi ?fe5. 3TTCfT^T 

IFRT qi£d. ^^1% % 3^^Fcf 
#T! cfq<£Jiq fqi q^dl. qqqga. 
3TraT % ^eSMfRsf^ TlRW a^RIdl WTe5 
#q. 4 c|c6-o 4I ■a^STI'oR qRd 3nfw 
frfap 3-|H ^te5. 3RT qq $)ld ? % <R> 
4^1 hfl qR qqqftqqq? 

3TTf^T 3T55^ qfaqT 

ff'jqFBqi yfsb'^q^ «M #ft. 
qq qq^t 4qq>^ fgqar. 

q%qff 3ra°t qR, qpq fqqq 
aqofraqT qqiq qM qqq arq;u 
igqqrqifd q?rqrq qWt 3rrfw q^ft cqrgq 
g^qiw qri=q 3TTe5. qfa qw <i4)dq 

ddK $)ldl qldl. 3 h | f*J | ^-H<1 31 c^ ^ 

fqqq 3Hai1-odi wq qkft. qg^ ^ 
fqqq %qqT qkl-cdl wq #ft. 
jqqnw^qT qrfqiq^r 3qqqqq qqqi 
WMqqq. ^Godi-oifi y^icflqqqqr 
qqqqgq^ 3W $iid 3WTq. qqqq 
giaqqqq qfqqqTqqT qte itq 3qfd 
fqqqr g^qqqnq Wrqfld qna ftq. 

^ctil 3HIHeil q?fq q^ 3HlR| qj^ft 

qqq^ ? q> aqraq q; wtw^ 


qqcftfqRiq qqi qqq? gqnrqigq 
qqiqqq %qqi? ami qqaqi q#qi; 
3qaqq fqqq qqq #qT 3qfuT q^ fqqq 
qf Hi$qiq>^ anieii 3 h ifui Rqnrqq. * *qq 
3TTqwqT^t Mq qqqr qi iyqiul 
g^qqqq m 3q| c^hi rm§ fqftq 
%qq 3T^q5. %5fl qf^t 3Tgqrgq qT^c 
4q 3q#e5 cRTcd q^sq 3q#e5 
3Tiqt3TTq aqqqwT qqq qqqqar 

qqq? qqq q;q q4 ? qfN qi^T 
qqqiqqT ? qgTqq qqi?” 

^dqRsHMi a^fqqri fqqqq 
t qft qqqqr qT^t qfr qr qqsqr qfq^q 

M^t qqqi, qqs^ft 3qfq 
gjqrqni^ atq^fq ^fft qqq qm qrfot 
qrgq gqr ^gq qqff Rwdl aqfq ?qrqT 

3TFTc; 3TTJ^t qqi4lq ^SdT. 

3m ^ qmq 

■■ 

:\*srw4W), 3d<ld^ 4sfte <WcP!ij 
msjfim fd^i^-Mi'd %^mi, yil^rdid WI 
3qg^ : ^sfqfl ^?FTit 

Isis 


^qf&m 3m - 



<^3cB : Irrrt. t. 



fRRft dNd'd T^TR ejr# cp^RT 
pdTRT RT# RfR #T RTTTd, RT Hld-Mufl 
cRTR cOcT RTRRR WIR 3TTf^T RTRT- 
^RT pR RlRWIT, ^ R#. - 5 ? 3RT RR? 

RpTdT RRdT ^T, RRR^dRRT 
TJRklTJR RRIR RRR RRTRT ? RTR %RR 
^RTT RRTR 3TTf^T RRfa Tpldd W& 
d M Id Id . cHRail 3Wf RT RTTT, 

RTRTRT RpTRTTJR p TTpR OT^T dpT 
TpRRT RT RpTR ^fa-dld ftw-^R 
RR, 3TTT RTRRITt Rp Rdcft dldd^d! 
RRJ^ RTTRRft 3TTt . T£Rf RTT 3RRRRT 
3TTpRTTJR 3RFT^T1TRRRT 3RfuT Rp[R 
RTRRt Rd 3RRftR RT ildRIcR Rftft, 
cRTRT TRR#, RTcodldl RTRRT 3TTTT 
dlRlfdRI cMHd RT# R^R RRJR 3RRd 
RRR RRTTRRT ? 

RT R 'jOcH'HTdl-41 vjfidyun RvJTRTRT 
RRRRcft 3TRTERT RTRRtR RRTRRT®ft 
3RRRTR. #tRs^R?SRT 3RRTTTft, RFft 

3rrf^T rr^rrirritt^r rpj# ^ w&> 

RTRdR T£#5RT RRfRRcftR RRTR#RT 
RRT#% RRRRT #TTR. RRTRRftft RRR## 
3T5T <d IdoH ^cR RMt 3R#T 3HIH' J I 


RTW# RRcft. 3TRTW#R dlddldl 
3TfRRTR 3TRR RRTRTR dTRRT# 
RftRRTTrft# 3TTRW RRWeffRT^RR 
fdaicldl . 

dlcHytdlRT RftR RTTRWFRTRft 
rRTRT TWIdfdd> RT # fpft. RTR eft RT3RR 
idlddl 37RR^ TpiJR rRTRT RftRRTTTR 
3T, R, RT, R, i, % ^rRT# RT# f##t. 
RcfRR RT# RT RRF5R##ft RRRT5RT 
3TRTRTg# RlfftMT RRdcRT RRRTRT RITT 

## RTRft# RTf#ft TTRTfRR R^R 
fftdRRft 3Trfftl 3RRRRRTT diftlddl 
RftRRRtrR RT#TTRTT 3TTR3RRT 3TTTR#T RT 
rft RTfk RRRld RR IrRM RRR RT# ? 

aTPRR RTRTT RTPRrRT RftRRRtRTW 
RTRRlR TRIRdRt 3R#R? %Rd #R 
RTIRRTTtR 3R# 3R#T crift-cdMMdld 
RPJTT TRTRdRt 3R# RftRRRTR R R^ftd 
RR# RRRT 3TTfftT RftRRTTrR R 3RRRRT 
RTTtTIR RRR #RTR. dllftdft RftRRTTTR R 
R^ftd RR# RRRT 3RRRRT RRRTTT^R 
gnTR TT^dlft 3RR# RftRT^RRTT 
RRRTR. RTR RftRRTRR R 3TRRT 3TIRWR 
RRR RRTTf. RftRRTftR R RRTT #°RTTTT3t 


>3^ 


^Taerf&T^ tM s&, - 


- - RRRT RTRT TpJR WT?t. 

RTWtRdRRt RRRMT 3WW 3RRJTRt 
3TRR M fRRTT ^PTRT RRRTcT. W 
f^lRTR RRfcT d^tdMI R^Tsf 
fq?RR. 'M'+id Id RddWATddl RFR WR 
fqrRR RRctf. ^T ftdaiy< fjRRT RR 
3RTRRT fWOT WR 3Rd^ld 3TR 
Rliwra W TOt. 3TTCW RRtW 
RRWdTTd RR#R RT^t cR 3TRRTTRT 
3^R^||(lRch%RT chidN RRRRT?tR. 

RRdRRTd 3TRRT RT^RT^t cR dRHI 
RtitRR 3Tl|. t^d^ild 
WeftR cdd^ I RRERTReRTcW diddled 
RRR RRct, 3^RT R7RR % rdWIdl ! 

-ydiMi^d WRTtR^RwtRfRR 
WRW wm\ wet 3RRTRT. edM 
3Hfddld - Rf%RT - 4t 

(^o t 33° rtTrIrt;) 

diddsRl ^ diddled ddUdWIdl RRRtIT 
3RRTTR. ^4 ddddldl RRJR %4t WT 
^4 3TTf^I 3TRRTRTSR ^RRT SR RR 
3RRT. WIRT dl<£ld WT ^dfdd: 

%RRt RTRTRT 3Trf^T criRWIT TRTW 
diRld 3TNrdN4d Mlddld. ^4 RT 
RRRTRRcRTT^f tRRRTRT RR RRIRdT 
RTRPRRT ^RRT SR RRTt RRTt ^teT RTRt. 
3Tfw diddidMl RT^t 3RRFRra4R 
Mlddld. RR ^#RT RRRRI RRRRR 3RfR 
W( %IM RTTRett. 3TRTT RRRRTR 
3-ltddld R fRTRT 3TW °id4l<4d 4t 
RRRRW TRRWet 3RTRTR. eRT R 


dldd^rd RRR RRRRRRRt 3TTRRRRT 
3RRTRT 

rrR^rftrjr R RtRRRR RRR 
% 3RRRRT eRRW WH RRRR. tRR#tt 
RRR T ^RRRRRR 3TR t 3RFIRT tddRRI 
MWRI R dlddRtdld Rf 4 Ro^TRTR 
4tRTR. % RRR 3RT^t =h I deed I W ife 
W RTf . ^4 RTRRR %frTRTTRJR 
MRdlaily 3RT cR 3RRTT ^t, ^ RRR 
Rdolo6^All T^JR dddcodl RRt; 
RR RRRR d^RMIsfl R# 3RRT Wldd 
3RRR RRK R 4tRRRTR RR^RTRR. (^ 

4 3° fRRftRR Reft #RT 3fd41d<). 

3RSjfRR> dldd^dld WRTRWRt W 
3RfR ^ RTRT WW RRWRR tRRlfRR 
WRTRRIRRTRTR. eft RFRRT dddRId 
R1RRR %Rft RTft4. WT R RTWR1R 
RMRrat WR 4eft. eRTR R RIWRIR 
^RliNl R diddled tRRk RRRRt RRRT 
RMIddl RRt. 

RjR, RIR, 3TSJTR5 3Hifui RT5RR ! 

• ^--^Id rdddi <ddd<r) ^ RftRRRrRTR 
IR^RRRTW 3RR RTRRTT RTSTRR4 
#d RRT 4eTTR. RRRRt WRfR tWT 
3RrdlcR dddd 3RTte r4. 
RW^IR tWT 3TTFRHRT 3TRte RRdTRT 
RR^rr rddeR RTRFT RTTRW RSR. 
RRWTT rd4d(ld ^ dlddytdH RW 
4 ^cRTR $Ilddl RRT RWRRT tdiMcidl 
OT^T 3RT Rmdldl 3Td|c|^d WR ddlild 
RT^R RTeft. RT 3fRtst^RT 


V 3 ^ 


RRf 3T^ - 


$H=b<r)<rRI Wft RTTrIr, RTRR WI 
dlRIRdl 'RT^t. 

RRTTR PWdHrK^ 3 T^t||o6|R1 RTRT ! 

• ychiod-ciji r^tr fqRRRTdr 3 trr 

^4-HH ^4-HHId RR7R R 

rIcHRItRM RRR k^RRR ^ITtTTcT RRR 
RT RMRdld RRTRT. frT^ RFTR T^sft% 
R5i ft?M. rdlHdi % T^feral %^T 
RTRRT. frk cRTR R5i R dlcHRM 
cdldM RTRRRt RT^T kd°bpRmTd 
J-^ldld. RT Jjfsb4dl 3-lgdlaily RTRT 
dMIdld. 

• R dlcHWtd T^feRT RRTR RTTd kf, 
rRTR RTdfR RsTtRM RRR ^RT... % 
RRRRT RTRtRRJR dMdldli RT|?R TRRMI 
RTfRR3TRdT RRTfR RRR RIRkR RTFfcT 
RTRR. 3TTRRRT RTRtRTR RTf?R3TRRt 
RRTdidl fkrk Wft RR RFfrC RTRTTJR- 
RTRTTJR RTR RTRRRR RifkT3TR RTT^R tcT. 
(3TTRRRTRTT RR RTRkRTTRt RRR dMIdld 

% 3TIRR RTRTRRT 3TTRTRTRTRRT kfRRT, 
^RR RR§^R fRcdddl. RTnRdRT kRRRt 
RTRRTTRFRTRk R^RT^ RTRTRTR. ) 

RRsRkk rtr fkjs wri. 3kt rtr 

RTRnRFRt WTRT RTRFf. 


• 3^iyd> cRRT doloicj^d RR'JJR tRNlk 

HRcRIRR 3HHd> ydl-Rddl fddTd: dl$d 
dldddHI k^RT ^TFfiR %TTR, RTRRTRRf 
RTFfR kfRT. cdkdld R dldHRlTdldl 
3TRTR fRRk RTRRT. cRRT RR3 


RTTRRTR RTTRTTRt RfFRT fdRTR 
RHRdk dlddld. rdldldRRTIRR dkkRI 
3RR RR RTFS %T RT ^R. Rhcfl^l WR 
# R 3TRTRT RRt % 3Tfddld R %RWRT 
cdd^RI 3TTRRRT RIRNifd Rt^k RT^t. 
cdiycid ^dldHRM RRTR iRURIRI RRTIR 

kit. 

RTRR ^R 7TOR Tlf?!dld RR... 

• 3TTRRRT RlRklR Rcfi fjTfdfddi RRTTR 
Ro t 13° RRRFRT ^RRRT 3RTFFRT R 
RIRRRTtR 3TRTIRR RFIRR. ^RRTRT R 
dldd^rd 3TRRRT RFfrRRRRT dRdRcodl 

MIMI 3°oo RTJRRRT rr4rr krR. 

k RJRT R7[4 rR TT%ft RT?k RR kkR 
3k^F RRTk 3Rk 3TFRR fklk ^ 
RRRFRT. 

• RkRRRRFRT 3RRR 3TkFlWRt RRfR 

kk kkn T^k-w#4 rtr srtrrtR 


^[RT. ^[RRRRR R^ 3RRft f%RT 
W, R RFtRRRtRFRT 3TRTR 3^R1RRFT. 



RTRRRT. 5 ^ RR ^RMdel 3RFk, R^R, 
d^W, RtRRFfk, ^RReldl RRfRRRT, 
RRRFRT, RRfelRFRT, RRRRRTRRRlR 3RRTT 
3kRT IddoKIdl RTRTRRRt RR^. 
^Rk RFSt ch^lldl R3T ^JTRRt ? 
rRTR^T R^RRT Rl% RRRRTR fw RT 
RRJ^ SFteT RRRTT ! 


kiJR : iRRR R. R. 


C° 


3 ^ - \c 


? 00 Wjff 

OTl&KfllZil oiioimcb IT^HR 


f^3^TfT%^W Kit 
3T'5f5Tcf tfrPTrt^TW 
^l J lfd=b WfirsfT tkd 
WIKI -QcFJ ?m 3TI%. 

V9 Kit TT^fr 

WIFft tflWH ~i\. *ft. 4t ^f#T6?TT 
fetl ■dict’H ^ ^4 W^TKTTtt 
K?F?r f%3{)illf<+>=b KlKldtd4> 

M? =bf4st>d ^Hl4lfdd WW 3TMT 
#WT. ^T wfwRTTtt c^TKJd 
4 J lt J fcc*(l ^dldVdl dw4d Tnpr 
3TR^T fl^T. 3{<rl'+?{kS< KfR trf ^TFft 
dfcd'-hld-d tcT^TRcK %5[c5 ^loil^H 

W ^ fWRIMKfH KfipT 

ftHHdIMtt tfirPtfat 

MWdd fit, 3TTfnr *fft Klrjrft^t 
4M'<rTd4l ^TT =b'[4wd 

KTfT^nt 3Ttft%W 
tdtdcodT KMIIdrdl dtwft KK4> 
KT^TKT 3TRrTT, 3Kft KKHlijltld 
dWi-fl ^t kktwNtt 3trc; ^tt. 

3TZWff^ ^TS't 

Wfted'l WRT K^ftl 

RTO ttTOtT^TT KT^TTTTcp 

twft. 37tft%W titled I 


^dc-'di tt^n irgtfcnw ^<i=i«n 
tfdK^TW KTMKRp ^T d)l'4wrd 
K^ftcT % e^TT t^TT, 3T#T M 
^Tf?trTf4t 3TFKTT ^ pRHcidl. 
KWRR KTWrt ^PRft %eft, cR 
tioiid<N<ti tfd^H kk 4) K^srrfw 
wnt^od, 3KTTft^KT^T =hl4ww(6l 
3K<rk-^l ^fd'-blH tdfdVdl cT#ft 



c(TR[ j <±H TT«ftcd d)l4sWI'd ddfitcT 


3TOtedTT fte 4>Md*d 

^profd j-6 u r u i i-O Rrtft gt 




3^ - %c 




ci)cb'N4d dftffHt W& ffWftt 
^FTf fttt t§fd* fit, cfft ^ 
ftftf£T Hf^Weil ftcSt. 

tftlftft t ^T ffit ^Trf 
3TWPTR f^T f°f T tffTfltf'l 
fTcfftw fMft tt ftHdifl tc^T 
PIT, ft H did tc^T dftty-t tftFT 

iiohuiMi-41 ^ 3=n%, fOT fT 

wrg^ tc^T ft %trt wtr, 3fft 
ftfRTfit ^Tcrr ttt, 3tt ftftafJT 
Ifrm tftcftt 3f| ! f0T ftddlfl fc^ 
Whjt WKR£T =b>fitl =b>lltl$ 
ffif fra^nt! wm] 3funtt 


3ft?ft 3ft, tffft W] ^TRf W°T55 
t#T, 3fft ffnt VTohtobi^fl ^TRf 

ttetl wrtftd, 3rar 3ffMftt 

*WFd 3fcf 3ft. 

d^Kdl tftt fITtt =h'Mfitil 

f^ct flfJfTf 3fffT 3ftf. 

fT# f^t tra fT 

fftwf ftftr fit, fnfT ftt %fft 

3ft 

Carriages without horses shall go 
accidents fill the world with woe 
around the world thoughts shall fly 
In the twinkling of an eye. 
(tfgfiftfTwn fiffT fTftftr 

3HHM Id ifl ff c^:<S!ld sjt<rl 

ftfrc fftftr 

flcodltl MIMofl^l dflf^fl 3ff.) 


Cl 



tftf 3fS - U 
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